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I CAUTION 1 



OPERATION OF THE DISC DRIVE WITH THE 
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THE BLOWER DRIVE BELT. 



Page 5-14, Figure 5-8, lower left hand corner. 
Page 5-30, Para. 5.4.3.1, before step A. 
Page 5-31, Figure 5-15, lower left hand corner. 
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WARNING 



] 



WHEN REPLACING FIXED DISC HEADS, ENSURE 
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APPROXIMATELY .075 TO .100-IN. FORE OR AFT 
OF CARTRIDGE DISC HEADS. THIS WILL ENSURE 
RELIABLE EMERGENCY RETRACT UNDER ALL 
CONDITIONS. 
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SECTION 1 

GENERAL DESCRIPTION 

1.1 INTRODUCTION 

The WANGCO 100/200 TPI Series F and Series T Magnetic Disc Drives are random-access, high- 
capacity data storage devices whose compact size, optimum performance, and reliability make 
them exceptionally suitable for use in computer systems of small and medium size. Several models 
are available, in each series, with a choice in storage capacities and transfer rates. 

In standard versions the units incorporate, in either series, an integral permanent disc and a 
removable disc of the cartridge type offering a gross storage capacity of up to 100 Megabits. 
Maximum recording density is 2200 bits per inch (BPI). 

The Series F Disc Drive uses a front-loading cartridge of the IBM 2315-type; the Series T Disc 
Drive uses a top-loading cartridge of the IBM 5440-type. 

The WANGCO Disc Drives incorporate an interface compatible with, or adaptable to, controllers 
for most major disc file systems. Integral daisy chain provisions permit the interconnection of up 
to four Disc Drive units. 

The drive units in either series feature modern functional exterior styling and are rack-mounted in 
cabinets of standard RETMA dimensions. The Series F unit requires only 7 inches of vertical rack 
space; the Series T unit requires only 7 3/4 inches. 

1.1.1 SPECIAL FEATURES 

The Series F and Series T Disc Drives incorporate advanced electronic and mechanical design features 
that contribute to their exceptional performance and reliable operation. Routine service require- 
ments are minimal, and corrective maintenance, should it become necessary, is facilitated through 
the efficient layout and accessibility of all components. Some of the notable design features include: 
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A. The disc spindle and the drive motor are combined in an integral assembly thus 
eliminating a drive belt and pulleys. 

B. The spindle motor is a DC brushless unit, and its speed is held constant within 
±1%, regardless of line voltage and frequency fluctuations. Therefore, the 
storage of data in any given sector of the discs can be maximized. 

C. Either of two spindle speeds are available: 1500 or 2400 rpm. 

D. The head positioning system uses a highly efficient electromagnetic actuator 
which although it permits fast access times, has a low power dissipation and 
very low flux leakage. Final head positioning is implemented through an 
electronic — not mechanical — detenting system. 

E. Write Inhibit circuitry, selectable at the Operator's Control Panel (OCP), will 
protect previously recorded data on either disc. 

F. The clean-air system, which continuously purges the interior of the drive unit 
and pressurizes it, is highly efficient. Intake air is passed through a dual filter 
element, purges the discs and heads, and cools the electronic assemblies before 
it exits the unit. 

G. Internal flexible I/O signal and AC power cables interconnect the receptacles 
mounted on the rear panel of the drive unit with the corresponding electronic 
assemblies in the unit itself. This feature permits permanent mounting of the 
rear panel in the cabinet and makes it possible to slide the unit out without 
disconnecting or manipulating the external cables. 

H. A built-in universal power supply allows operation on any of the world's standard 
AC power voltages and frequencies. 

1.1.2 ORGANIZATION AND SCOPE OF THE MANUAL 

This Operation and Maintenance manual is divided into seven sections: 

A. Section 1 — General Description . This describes the physical features, use, and 
operating characteristics of the Front Loading and Top Loading version of the 
Disc Drive. 

B. Section 2 — Installation. This section contains unpacking and inspection in- 
structions, mounting procedures, power connections, cabling information, and 
interfacing data. 
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C- Section 3 — Operation. The front panel controls and indicators and their 
functions are described in this section. 

D- Section 4 — Theory of Operation . The theory section is subdivided into a 
basic discussion of the principles of operation, the mechanical and physical 
operation of the Disc Drive, and operation and functions performed by each 
circuit board with the interconnections to other related circuits and assemblies. 

E. Section 5 — Maintenance. This section is broken down into operator main- 
tenance, cleaning and minor adjustments, assembly and disassembly procedures, 
critical adjustments and checkout descriptions, and a fault isolation guide for 
troubleshooting. 

F. Section 6 - Logic. This section contains descriptions of the logic used, block 
diagrams and interconnection diagrams as required, and flow charts showing 
system operation in various modes. It also includes a description of each type of 
logical component. 



1.2 SPECIFICATIONS 

Specifications for the WANGCO 100/200 Disc Drive are listed in Table 1-1. 

1.3 ARRANGEMENT AND FUNCTION OF MAJOR ASSEMBLIES 

The Series F and Series T Disc Drives are constructed identically except for mechanical differences 
in the cartridge loading and seating mechanisms and door and cabinet locks. Assemblies and 
characteristics common to both series are shown and described in the following paragraphs. Three- 
quarters front views showing component locations are included in Section 5. 

1.3.1 OPERATOR CONTROLS AND STATUS INDICATORS 

Controls and associated status indicators are located on a panel below the plastic door. These 
include the switches with which the operator starts and stops the Disc Drive, selects the unit 
address (in multiple-drive installations), and places the unit in On-Line operation. The function 
and operation of each switch and indicator are described in Section 3. 
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TABLE 1-1. Specifications — Series F and Series T Disc Drive 



Parameter 


100 TPI 


200 TPI 


Gross Capacity 


25 or 50 Megabits 


50 or 100 Megabits 


Transfer Rate 


1,562,500 Kbits/sec 


1,562,500 Kbits/sec 


Track Density 


100 TPI 


200 TPI 


Recording Density 


2200 BPI 


2200 BPI 


Maximum Speed Variation 


±1% 


±1% 


Access Times 






Track-to-track 


10 msec 


10 msec 


Average 


50 msec 


50 msec 


Maximum 


90 msec 


90 msec 


Recording Mode 


double frequency encoded 


double frequency encoded 


Disc Speed 


1500 or 2400 rpm 


1500 or 2400 rpm 


Cartridge Unload/Load Cycle 






Load Cycle 


90 seconds 


90 seconds 


Cartridge — Series F 


IBM2315-type 


IBM2315-type 


Cartridge — Series T 


IBM 5440- type 


IBM 5440- type 


Built-in Power Supply 






Requirements 


100,110,120,130,200, 


100,110,120,130,200,220, 




220,230,240,250,260 


230,240,250,260 VAC 




VAC±10%,47-63Hz, 


±10%,47-63Hz, 250VA 




250 VA 




Physical Dimensions 






Height — Series F 


7.00 in. (17.78cM) 


7.00 in. (17.78 cm) 


Height — Series T 


7.75 in. (18.68 cM) 


7.75 in. (18.68 cm) 


Width — Series F and Series T 


17.60 in. (55.88 cM) 


17.60 in. (55.88 cm) 


Weight 


100 lb. (45.36 kg) 


1001b. (45.36 kg) 


Environment, Operational 






Temperature 


50-100°F (10-38°C) 


50-100°F (10-38°C) 


Relative Humidity 


10—80%, noncondensing 


10—80%, noncondensing 


Environment, Shipping and 






Storage 






Temperature 


-40° to 150°F(-40°to 


-40°to150°F (-40° to 




65°C) 


65°C) 


Relative Humidity 


5% to 95% 


5% to 95% 
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1.3.2 DOOR ASSEMBLY 

In the Series F Disc Drive, the door rotates forward approximately 60 degrees, and the cartridge 
is inserted through the resultant opening. When the door is opened, the carriage receiver is simul- 
taneously elevated and advanced. 

In the Series T Disc Drive, the door rotates forward approximately 30 degrees. As the door is 
pulled open, a locking mechanism disengages the stationary mounting slides. The unit can then 
be slid out of the rack and the cartridge can be loaded on the spindle as described in Section 2. 

1.3.3 CARTRIDGE RECEIVER ASSEMBLY 

This assembly is used only in the Series F Disc Drive. The receiver is mechanically coupled to the 
door-loading assembly. It holds the cartridge and automatically positions it over the spindle. The 
cartridge then is locked on the spindle chuck as the door is closed. 

1.3.4 SPINDLE ASSEMBLY 

The spindle assembly provides the mechanical coupling between the recording discs and the drive 
motor. The fixed disc is mounted directly on the spindle hub. The cartridge disc engages the 
spindle only when the cartridge is fully seated in the Disc Drive. Coupling is accomplished by 
means of a spindle-mounted/magnetic chuck (i.e., a ring magnet and a circular pole piece) and 
an armature plate fastened to the cartridge disc. 

A conical point on the center of the spindle engages an identically machined opening in the center 
of the cartridge disc thereby aligning the disc accurately on the spindle hub. The fixed disc sector 
ring also is mounted on the spindle hub. The spindle motor is coupled directly to the spindle 
assembly without using a belt; therefore, it becomes an integral part of the spindle assembly. The 
spindle is dynamically braked when a stop cycle is initiated (ref. Section 3). 

1.3.5 HEAD POSITIONER ASSEMBLY 

The positioner mechanism positions the Read/Write heads over the selected cylinder (track) on 
the fixed or removable disc. 
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The positioner assembly contains the following components: an electromagnetic linear actuator, 
carriage, carriage guides, head loading/unloading cams, velocity transducer, and a position transducer. 

All components of the positioner form an integral assembly that can be removed from the Disc 
Drive as one unit. 

1.3.6 ELECTRONIC ASSEMBLIES 

The Disc Drive unit contains seven plug-in circuit boards and a central interconnect board on which 
the connectors for the plug-in boards are mounted. The frame adjacent to the positioner assembly 
contains the following circuit boards (refer to Section 5 for physical locations). 

A. Data Interface Board (J-1) 

B. Control Interface Board (J-2) 

C. Disc Control Board (J-3) 

D. Servo Logic Board (J-4) 

E. Servo Amplifier Board (J-5) 

A differentiator circuit board is used on the Series F Disc Drive only. This is a small triangular 
board mounted horizontally behind the card-cage. The connector numbering is from left to right 
as viewed from the front of the unit (i.e., connector J-1 is located nearest to the edge of the casting). 

Two circuit boards are located on the opposite side of the drive unit: Power Regulator Board (J-6) 
and Data Electronics Board (J-7). 

The power supply assembly furnishes the operating voltages (+18V. DC unregulated; +5V. DC 
regulated) for all electronic assemblies, the positioner and the spindle and brush motors. DC fuses 
are provided on the assembly. The power supply can be removed as one integral unit. 

1.3.7 REAR PANEL ASSEMBLY 

The following components are mounted on the rear panel: (1) I/O connector board which contains 
signal input/output connectors and line drivers and receivers; (2) the AC power receptacle (with 
buile-in line filter); and (3) the AC line fuse. 
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In cabinet installations, the rear panel is stationary; that is, it does not slide out with the unit 
but remains in the cabinet. The electrical connections between the panel and the unit are 
established by means of flexible cables. 

1.4 FORCED-AIR CLEANING SYSTEM 

The Series F and Series T Disc Drives contain a forced-air system that purges the disc and head areas 
with highly filtered air. This air is drawn from outside the cabinet and cools the electronic 
assemblies. During operation, the interior of the drive unit is at slightly elevated pressure, with 
respect to the ambient, which serves to keep dust from entering the unit. 

The components of the forced-air system are accessible from below the base casting. The dual air 
filter element is contained in the rectangular cavity next to the spindle assembly. The blower fan 
is located on the opposite side of the spindle. EJoth components are covered by individual sheet 
metal plates (see Section 5 for the physical location of these components). 

Intake air enters the drive unit at the front panel from above. With this arrangement, only fresh 
ambient air is circulated through the unit. The incoming air is accelerated by the blower, passes 
through the plenum chamber then through the filter element and over the disc surfaces. It exits 
via the head entry door of the cartridge and through the lower head area. 
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SECTION 2 

INSTALLATION AND CHECKOUT 

2 - 1 INTRODUCTION 

This section contains unpacking and installation instructions and a description of the interface 
for the WANG CO Series F and Series T Disc Drives. 

2.2 UNPACKING AND INSPECTION 

WANGCO Disc Drives are shipped in special containers designed to provide full protection under 
normal transit conditions. Immediately upon receipt, the shipping container should be inspected 
for evidence of possible damage incurred in transit. Any obvious damage to the container, and 
indications of actual or probable equipment damage, should be reported to the carrier company 
in accordance with instructions on the form included in the container. 

Figure 2-1 shows an exploded view of the palletized packaging container and its parts. Table 2-1 
lists the parts with full descriptions in accord with item numbers used in the figure. 

To unpack the unit, open the top side of the shipping container and remove the two side liners 
as illustrated, (ref. figure 2-1). Grip the unit along both sides of the casting while lifting it out 
of the container. 

| CAUTION | 

DO NOT SUPPORT THE UNIT VIA THE 
HANDLE ON THE FRONT PANEL. RE- 
MOVE THE PROTECTIVE PLASTIC BAG. 
THE FINISHED SURFACES AND THE 
PLASTIC PART OF THE FRONT PANEL 
SHOULD BE HANDLED WITH REASON- 
ABLE CARE TO AVOID MARRING. 

Shipping containers and internal packing material may be retained for possible future repacking of 
units. A special plastic shroud cover (T-00180-007) can be ordered from the factory to keep top- 
load units clean when cartridges are not installed. 
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100/200 TPI 




WAN-02 10-002 



STANDARD DISC DRIVE 
(W/STD CASTING) 



PACKING LIST ENVELOPE 
"TIP-N-TELL" LABEL KIT 



Figure 2-1. Unpacking Instructions 
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TABLE 2-1. Packaging Container Parts (ref. figure 2-1) 



Item No. 


Part No. 


Description 


1 


T-00287-001 


Outer Stitched Box 


2 


T-00287-002 


Flotation Frame 


3 


T-00287-003 


Inner Box 


4 


T-00287-004 


Mounting Base 


5 


Bolt, Hex 


V4-20UNCx 1-1/2 


6 


Washer 


&IDx3/4 0D 


7 


Bolt, Hex 


3/8-16 UNCx 1-1/2 


8 


Washer 


3/8IDx3/4 0D 


9 


5003 


Polystyrene Bag 


10 


T-00287-005 


Sleeve 


11 

12 


T-00128 

T-00 180-007 


Shipping Damage Notice Form 
• Dust Cover, Shroud (Series "T" 

only) 






NOTE 





When returning Drive Units, each unit must be 
sealed in a plastic bag before packing in its 
original shipping carton. 

2.2.1 INSPECTION 

Inspect the Disc Drive for any damage which may have occurred in transit and for completeness 
of the shipment. Immediately notify the WANGCO representative and involved carrier regarding 
damage sustained or discrepancies observed. 

2.2.2 CARRIAGE SHIPPING RESTRAINT REMOVAL 

For protection during shipping, the carriage of the positioner assembly is held back against the 
rear stop by a shipping restraint shown in Figure 2-2. This restraint immobilizes the carriage, 
heads, and associated parts. Either plug P16 on the Power Supply or P15 on the Servo Amplifier 
Board must also be connected. One of these plugs is disconnected to preclude possibility of power 
being inadvertently applied to the Disc Drive while the shipping restraint is installed. 

The shipping restraint must be removed before the Disc Drive can be operated (also refer to para- 
graph 5.4.2.4). To remove the shipping restraint, remove the restraint retaining screw located at 
the rear of the positioner. This screw is shown in the INSTALLED POSITION portion of Figure 
2-2a. Reinstall the shipping restraint as shown in the STOWED POSITION portion of Figure 2-2b. 



NOTE 



The restraint retaining screw holds the carriage 
rear stop and must be reinstalled. 
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POSITIONED ON 
RETRACT SWITCH 
ACTUATOR 




WAN-0380A-001 



RESTRAINT 
RETAINING SCREW 



SHIPPING RESTRAINT 



INSTALLED POSITION 



RETRACT SWITCH 
ACTUATOR 




RESTRAINT 



STOWED POSITION 



Figure 2-2. Carriage Shipping Restraint 
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2.3 INSTALLATION 

2.3.1 INPUT POWER REQUIREMENTS 

The standard WANGCO Disc Drive contains an integral power supply which can accept one of 
the AC input voltages listed in Table 1-1. The power supply frequency may range from 47 Hz to 
63Hz. The appropriate input connections are established via a voltage selection plug located next 
to the power transformer. 



| CAUTION 1 



PRIOR TO CONNECTING THE AC LINE 
CORD TO THE POWER SOURCE, VERIFY 
THAT THE VOLTAGE PLUG IS COM- 
PATIBLE WITH THE LINE VOLTAGE AT 
THE INSTALLATION SITE. EXAMINE THE 
POWER SPECIFICATION DECAL ON THE 
REAR PANEL OF THE UNIT. 



2.3.2 INTERFACE REQUIREMENTS 



The physical configuration and electrical requirements for the 100/200 TPI Series F and T Disc 
prive are described in the following paragraphs. See Table 2-2. for interface signal pin assignments. 
See Tables 2-3 and 2-4 for explanation of acronyms and mnemonics used throughout this manual. 
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TABLE 2-2. Interface Pin Assignments 



Input Line 


Pin 


Output Line 


Pin 


Cyl Add 2° 


44 


Ready 


11 


Cyl Add 2 1 


39 


Seek Complete 


16 


Cyl Add 2 2 


43 


Address Acknowledge 


14 


Cyl Add 2 3 


42 


Seek Incomplete 


15 


Cyl Add 2 4 


45 


Illegal Address 


13 


Cyl Add 2 5 


47 


Attention Unit 


20 


Cyl Add 2 6 


48 


Attention Unit 1 


17 


Cyl Add 2 7 


50 


Attention Unit 2 


19 


Cyl Add 2 8 


29 


Attention Unit 3 


18 


Cyl Add Strobe 


32 


Read Data 


7 


Restore 


38 


Data Clock 


8 


Disc Select 


31 


Index 


9 


Head Select 


33 


Sector 


6 


Write Gate 


36 


Sector Address 2° 


4 


Erase Gate 


40 


Sector Address 2 ' 


2 


Write Data 


41 


Sector Address 7r 


26 


Read Gate 


49 


Sector Address 2 3 


1 


Unit Select 


34 


Sector Address 2 4 


3 


Unit Select 1 


35 


Pseudo Sector 


5 


Unit Select 2 


27 


Write Check 


10 


Unit Select 3 


28 


Termination Voltage 


25 


Termination Voltage 


25 


Write Protected 


12 


Track Offset Fwd. 


46 


Ground 


21 


Track Offset Rev. 


37 


Ground 


22 






Ground 


23 






Ground 


24 
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TABLE 2-3. Printed Wiring Board Acronyms 



Acronym 


. Description 


Location 


CIB 


Control Interface Printed Wiring Board 


J2 


DCB 


Disc Control Printed Wiring Board 


J3 


DEB 


Data Electronics Printed Wiring Board 


J7 


DIB 


Data Interface Printed Wiring Board 


J1 


EIB 


Electronics Interconnect Printed Wiring Board 


* 


IOB 


Input/Output Connector Printed Wiring Board 


** 


5RB " 


Power Regulator Printed Wiring Board 


J6 


SLB 


Servo Logic Printed Wiring Board 


J4 


SVA 


Servo Amplifier Printed Wiring Board 


J5. 


* This is a Mother board upon which J 1 through J7 are located. 




** This 


board is directly mounted to the rear panel. 





2.3.2.1 Cabling. Interface between Disc Drive and Controller is accomplished with one 
cable. The connector at the Disc Drive is Amphenol No. 57-10500-27 (WANGCO PN 101036-001] 
The corresponding mating connector for the cable is Amphenol No. 57-20500-31 (WANGCO PN 
101037-001) and is supplied with'the Drive. 

I/O signal cables are 28 AWG twisted pairs. Total (system). ca,ble length should not exceed 50 feet. 

2.3.2.2 , Interconnection (Daisy Chaining) of Disc Drives. Daisy Chaining of up to four drives 
is permitted by an integral system of two connectors mounted on the I/O board as shown in 

4 

Figure 2-3. The last drive in the chain must be terminated with a detachable Line Terminator 
Assembly (ref. figure 2-3, WANGCO PN 300095-001). A daisy chain interconnecting cable 
(WANGCO PN 3001 18-XXX, XXX = length in inches) is used to interconnect the drives. See 
Figure 2-4. The AC power cable is WANGCO PN 101 153. 



2.3.3 



ELECTRICAL CHARACTERISTICS 



2.3.3.1 



Line Receivers. All line receivers within the Drive shall be of the high noise 



immunity-type SP380. All incoming lines are terminated with 110 ohms to 3.5 V. 

2.3.3.2 Line Drivers. The line driver circuit used in the Drive is of the open collector-type. 

In a daisy chain configuration, all output lines are terminated within the system at the last drive 
on the chain to minimize line reflections due to unterminated stubs. The driver is capable of 
sinking 50 mA in addition to that used within the Disc Drive. 
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TABLE 2-4. Glossary of Mnemonic Terms 



Mnemonic 


Signal Name 


Origin 


ADD1 - 256 


Track (Cylinder) Address — Binary Value 


Controller 


ADD ACK 


Address Acknowledge 


CIB 


AC LOSS 


Alternating Current Loss 


PRB 


AGC 


Automatic Gain Control 


Optical Trans. 


ATTSN 


Attention 


CIB 


BOT 


Beginning of Travel 


Optical Trans. 


BRUSH MOT 


Brush Motor 


PRB 


CAR1-256 


Cylinder Address Register Binary Value 


SLB 


COARSE SERVO EN 


Coarse Servo Enable 


SLB 


D DAC 


Digital-to-Analog Converter Output 


SLB 


DC LOSS 


Direct Current Loss 


DCB 


DETEVEN 


Detent Even Pulse 


SVA 


DETODD 


Detent Odd Pulse 


SVA 


DETMODE 


Detent Mode 


SVA 


DISCSEL 


Disc Select 


DIB 


DLYSK 


Delay Seek ~ 


SLB 


ERASE 


Erase (enabling term) 


DIB 


FIDX 


Fixed Index Pulse 


DCB 


FSTR 


Fixed Sector Pulse 


DCB 


FWD 


Forward (enabling term) 


SLB 


HDSEL 


Head Select 


DIB 


IDX 


Index Pulse 


CIB 


ILL ADD 


Illegal Address 


SLB 


LD1HD . 


Load Head 


DCB 


NAR1 -256 


New Address Register Binary Value 


SLB 


RDY 


Ready 


CIB 


RIDX 


Removable Index" Pulse 


DCB 


RSTR 


Removable Sector Pulse 


DCB 


RTZ 


Return to Zero 


DCB 


SAC1 - 32 


Sector Address Count Binary Value 


CIB 


SK COMP, SKC,SEK COMP 


Seek Complete 


CIB 


SKINC 


Seek Incomplete 


CIB 


SK 


Seek 


CIB 


SPDETEC,SPDET - 


Speed Detect 


DCB 


SPM ON 


Spindle Motor On 


DCB 


STR 


Sector 


CIB 


TCDAC 


Temperature Compensation Digital-to-Analog 






Voltage Conversion 


SLB 


TCV 


Temperature Compensation Voltage __ 


SVA 


TRK OFFSET 


Track Offset (forward or reverse) 


Controller 


UNLD 


Unload 


SLB 


WRT 


Write (enable term) 


DEB 


WRTCHK,WRTCHKX 


Write Check 


DEB 


WRT PROT 




* Write Protect - 


DEB 
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WAN-0006A-002 



I/O BOARD 



J-21 



A.C. POWER-IN 



FLEXIBLE FLAT 
I/O CABLE 
(INTERNAL) 




A.C. FUSE 



Figure 2-3. Rear Panel and I/O Connector Board 

29 



WAN-0052-001 



WANGCO DISC DRIVE 



CENTRAL 
CONTROLLER 



/ 



UNITO 



n 



UNIT1 



UNIT 2 



TERMINATOR BOARD 



3-rr-o-t 



UNIT 3 



8 



f—i 

llgl 
I -I 

LJ 



Figure 2-4. Multiple Disc Drive Installation (Da.isy Chaining) 



2.3.3.3 Terminating Voltage-. Provision shall be made, by means of jumpers, to terminate 

all lines to an externally supplied voltage. • 



2.3.3.4 Logic Levels. Logic "0" is defined as a level between 2.5 and 5.0 V. Logic "1 "is 

defined as a level between and 0.5 V. 



2.3.4 



INPUT LINES 



All input lines are defined as being true. "T" = TRUE = 0V. 

2.3.4.1 Cylinder Address. Eight lines which accept an absolute address from the Controller. 
These are strobed into an Address Register by the Cylinder Address Strobe line. 

2.3.4.2 Cylinder Address Strobe. One line which strobes the Cylinder Address lines into the 
internal Address Register.' 

2.3.4.3 Restore. One line which causes the drive to reposition the heads over Cylinder "0". 

2.3.4.4 Disc Select. One line which selects the disc upon which the Controller will operate. 
When true, the Fixed Disc is Selected. 
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2.3.4.5 Head Select. One line which selects the disc surface to be operated upon. True level 
selects the Upper Surface. 

2.3.4.6 Write Gate. One line which turns on the Write Amplifier and allows current to flow 
in the selected head. 

2.3.4.7 Erase Gate. One line which turns on the Erase Amplifier. No internal delay is provided 
*o compensate for the distance between Erase and Read/Write gaps. 

2.3.4.8 Write Data. One line which carries the double frequency encoded data from Controller 
to D rive. Each pulse on this line will cause a flux reversal to occur. If the NRZ option is chosen, 
this line wiM carry the data in level format and the double frequency encoding will be done within 
the Drive. 

7 

2.3.4.9 Read Gate. One line which enables the Read Data and Read Clock lines. 

2.3.4.10 Unit Select. Four lines used in conjunction with the Unit Select Switch which allow 
any drive to be given any of four logical addresses. 



2.3.5 OUTPUT LINES 

All outputs are defined as being true; "1" = TRUE = V. 

2.3.5.1 Ready. A signal on this line indicates the Drive is ready to accept external commands. 

2.3.5.2 Seek Complete. When true, this line indicates the Drive has completed a Seek Operation. 

2.3.5.3 Address Acknowledge. This line when true, notifies the Controller that a Seek 
Operation has commenced. 

2.3.5.4 Seek Incomplete. One line which indicates a Seek Operation has not been completed 
in a predetermined time. 
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2.3.5.5 Illegal Address. A line which indicates that an address greater than 203 has been 
issued by the Controller. The drive will not obey such a command, and the heads will remain 
positioned over the previously addressed location. 

2.3.5.6 Attention. Four lines not gated with Unit Select which alert the Controller that the 
corresponding drive has completed a Seek Operation. 

2.3.5.7 Read Data. One line which transmits the Read Data to the Controller. The data 

■1* 

format is optional and selected by jumpers within the Drive. See timing diagrams for format options. 

2.3.5.8 Data Clock. This line transmits the Read Clock which has been separated from the 
data. If the NRZ option is selected, this line also transmits the Write Clock from the Drive when 
the Write Gate is true. 

2.3.5.9 Index Pulse. This line supplies one pulse for each disc revolution. The pulse is derived 
from the physical notch on the Cartridge Hub or a similar notch on the Fixed Disc Hub. This 
line is gated with Disc Select. Optionally, when the internal. Sector Counter is not specified, the 
user may specify two index lines. In this case, both index lines are supplied and not gated by 
Disc Select. 

2.3.5.10. Sector Pulse. This line supplies one pulse for each notch on the Cartridge Hub or the 
corresponding notch on the Fixed Disc Hub; This line is gated with Disc Select. 

2.3.5.1 1 Sector Address. Five lines which define, in binary form, the particular sector under 
the ReadA/Vrite Head. The Sector Address Counter is reset to zero by the first Sector Mark 
following the Index Mark. 

2.3.5.12 Pseudo Sector Mark. One line which provides 2000+20 pulses per revolution to the 
Controller. This line is synchronized with the Index Pulse, and may be used to subdivide the disc 
into any number of sectors. 

2.3.5.13 Write Protect Status. One line which indicates to the Controller the status of the 
Write Inhibit Switch pertaining to the selected disc. •'.'"* 
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2.3.5.14 Write Check. One line which indicates that a Write Operation may not take place due 
to one of the following conditions: 

A. Voltages below specified levels. 

B. More than one head selected. 

C. Disc speed out of tolerance. 

2:3.6 „ RACK-MOUNTED INSTALLATION 

The Disc Drives are equipped and shipped with standard cabinet slides; therefore, installation in a 
standard rack involves only mounting the stationary slide members. 

The I/O Connector Board, the AC power cord receptacle, and the AC fuse holder are mounted on 
the rear panel. The panel is bolted to the stationary members of the slides as shown in Figure 2-5. 
Therefore, this panel will remain at the rear of the rack or cabinet when the Disc Drive is pulled 
out on its slides. A flexible flat cable assembly, internal to the Disc Drive, provides the I/O line 
connections between the I/O Connector board and the Disc Drive. Similarly, a spiral-wound AC 
cord provides the power connection. These features facilitate unrestricted access to the unit 
without disrupting any internal connections. 

The mounting dimensions for the Series F and Series T Disc Drives are shown in Figure 2-5. The 
unit should be installed in a standard rack or cabinet in accordance with the information shown 
in this figure. 

When only one man is available to mount the Disc Drive in the rack, it will be necessary to install 
the slide members (ref. figure 2-5) on the rack first. Then, the Disc Drive can be lifted into 
position and slid into place on the slides inside the rack. 

2.3.7 INITIAL CHECKOUT 

2.3.7.1 Preliminary Procedure . After the Disc Drive has been installed and connected to the 

external Controller, all I/O cables should be rechecked to ensure correct connections. Make 
certain all connectors are mated securely and that the correct voltage is being supplied to the 
Disc Drive before applying power. This information is shown on the power~supply label and 
should be verified before the unit is installed in the rack. 
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WAN-0034A 



F 7.00 IN. (17.78 CM) 
T 7.75 IN. (19.69 CM) 



NO 
4S> 




3.50 IN. 
(8.89 CM) 




22.00 IN. 
(55.88 CM) 
(SEE NOTED 



TYPICAL MOUNTING IN EIA/RETMA CABINET 



TOP PROPERTY 
LINE 



OOl 



22.00 IN. 

■ (55.88 CM) 

(CLOSED) 



n 

i 



46.00 IN. 
■(116.84 CM)- 
(OPEN) 



F 7.00 IN. (17.78 CM) 
T 7.75 IN. (19.69 CM) 



BOTTOM 

PROPERTY 

LINE 



0.875 IN. 
(1.223 CM) 
(4 PLACES) 



18.31 IN. 
"(46.51 CM) 




0.500 IN. 
(1.27 CM) 
(4 PLACES) 



J_L 



r t 

>R IN I 



0.625 IN. 
(1.588 CM) 
(4 PLACES) 



NOTES: 



(1) IF 30.00 IN. (76.20 CM) DEEP CABINET IS USED, POSITION REAR RETMA BOLT 
RAILS 22.00 IN. TO 23.00 IN. (55.88 CM TO 58.42 CM) BEHIND FRONT RAILS. 

(2) SLIDE MOUNTING BRACKETS ARE NORMALLY MOUNTED ON EXTERIOR SIDE 
OF CABINET. 



Figure 2-5. Rack-Mounted Installation Instructions 



The top cover of the Disc Drive must be removed to gain access to subassemblies to be checked 
during initial checkout procedures. Removal of Top Cover procedures are outlined in Section 5. 

2.3.7.2 Visual Inspection. Make the following checks before applying power to the drive: 

A. See that all plugs and connectors are properly seated. 

B. Check for proper fuses. 

C. Check card cage to ensure printed wiring boards are properly seated. 

2.3.7.3 Preliminary Power On Procedure. With the top cover removed and using a Customer 
Engineer (C.E.) test hub, the top cover interlock switch will be activated. Power cannot be 
applied to the spindle drive motor. In the SF unit, this is a button-type switch protruding from 
the base. Place a piece of masking tape over the switch. In the ST unit, install a matchbook cover 
or similar device between pack sensor and switch actuator. See Figure 2-6. 



WAN-1 166-001 




SWITCH 
ACTUATOR 



INSTALL MATCHBOOK 
[BETWEEN SWITCH 
ACTUATOR AND 
SENSOR MECHANISM 



Figure 2-6. By-Passing Top Cover Interlock Switch 
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2.3.7.4 Power-Up Sequence Check. Perform the following steps to verify proper Power-up 

sequencing: 

A. Place POWER switch ON. 

B. Verify that the door unlocks and that POWER and LOAD indicators light. 

C. Place the RUN/LOAD switch to RUN. 

D. Verify that the LOAD indicator extinguishes, door locks, and the spindle 
begins to spin ccw. 

E. Verify that brushes sweep the disc once, then park underneath the receiver. 
The brushes should not be crushed against the casting. 

F. Verify that proper disc speed is reached within 30 seconds. 

If a problem occurs, power down the Drive and refer to appropriate part of Section 5. 



2-16 



SECTION 3 
OPERATION 



3.1 



SCOPE 



This section provides information for operation of the Front Loading and Top Loading Disc 
Drives. Description of front-panel controls and indicators and a summary of the operational 
commands used by the unit are included. 



3.2 



OPERATOR'S CONTROL PANEL 



Operational controls and status indicators are mounted on a panel located on the front of the Disc 
Drive. Some of the controls feature integral indicator lamps which, if activated, illuminate the 
translucent engraved control pushbuttons. The control cluster is shown in Figure 3-1, and individual 
functions of the controls and indicators are described in paragraphs 3.2.1 through 3.2.6. 



WAN-0061 



PROT 
CART I 



PROT 
FIXED 



READY 



LOAD 



/ RUN / 
LOAD 




POWER 



Figure 3-1. Operator Controls 
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3.2.1 FUNCTIONS OF OPERATOR PANEL CONTROLS 

3.2.1.1 Power Switch/Indicator. This is a two-position switch/indicator marked POWER. 
When the switch is pressed upward, line power is applied to the Disc Drive's integral power supply. 
The lamp inside the switch lights and remains on until the switch is placed in its OFF (down) 
position. 

3.2.1.2 Run/Load Switch . This is a two-position rocker switch whose upper position is 
marked RUN. When the upper part of the switch is depressed, the Disc Drive is in Run mode with 
the disc rotating and the Read/Write heads loaded. When the lower (LOAD) part of the switch is 
depressed, the Disc is stopped and the Disc Drive is in Load mode. At this time, the front door of a 
Series F Disc Drive can be opened or the lock on a Series T Disc Drive is unlocked so that the 
chassis can slide out of the cabinet, and the removable disc cartridge can be removed. 

3.2.1.3 Ready/Load Indicator. This is a status indicator incorporating a divided lens cap. The 
upper portion of the lens is marked READY. When the READY portion of the switch lights, the 
operator is aware that the start cycle has been completed and the unit is able to accept Seek or 
Data Commands from the external Controller. When the LOAD portion of the switch lights, the 
operator is notified that the spindle has stopped rotating. At this time, the removable disc cartridge 
can be loaded or unloaded. 

3.2.1.4 Protect Cartridge (Disc) Switch/Indicator. This switch/indicator is a two-position 
rocker switch marked PROT CART. When pressed upward, the switch activates associated Write 
Inhibit circuits. At this time, data can not be written on the cartridge disc. The lamp inside the 
switch also lights. When the switch is depressed downward, the lamp goes out and data can be 
written on the cartridge disc. 

3.2.1.5 Protect Fixed (Disc) Switch/Indicator. This is a two-position rocker switch/indicator 
marked PROT FIXED. When the upper area of the switch is pressed, the switch activates associated 
Write Inhibit circuits and data can not be written on the fixed disc. The lamp inside the switch also 
will light. When the lower area of the switch is depressed, the lamp will go out and the Write Inhibit 
circuit is inactivated. 

3.2.1.6 Unit Select Switch. This is a thumbwheel switch with respective markings 0, 1,2, and 3. 
When the switch is set to any of these four active positions, a corresponding logical address is 
assigned to the Disc Drive for the purpose of external control. 
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3.3 CARTRIDGE LOADING 

3.3.1 SERIES F DISC DRIVE 

The cartridge used in the Series F Disc Drive is the IBM 2315-type. Before the cartridge can be 
inserted, AC power must be applied to the unit. Removable cartridge loading for both Series F and 
Series T is shown in Figures 3-2 and 3-3. This enables the safety interlock mechanism to be released 
and the loading door at the front of the Disc Drive can be opened. The turn-on and loading sequences 
are diagrammed on the flow chart in Figure 3-4. 



| CAUTION} 



DO NOT ATTEMPT TO FORCE OPEN THE 
DOOR BEFORE AC POWER HAS BEEN 
APPLIED TO THE DISC DRIVE OR THE 
DOOR ASSEMBLY MAY BE DAMAGED. 
WHEN THE POWER AND LOAD INDICATORS 
ARE ILLUMINATED, THE INTERLOCK IS 
RELEASED AND THE DOOR CAN BE 
OPENED EASILY. 

To load the cartridge, perform the following steps: 

A. Apply power to the Disc Drive by pressing the POWER switch. Observe that the 
lamp inside the switch/indicator lights. 

B. When the LOAD indicator lights, pull the loading door forward and down. The 
cartridge receiver should then be elevated and moved to a position in which it 
can accept the cartridge. 

C. Orient the cartridge so that its head entry opening faces the interior of the drive 
(12 o'clock position). 

D. Push the disc cartridge into the receiver. 

E. When the disc cartridge is almost inserted in the receiver, it will reach a preliminary 
stop at the point where the wire bail opens the small entry door in the cartridge. 
Continue to push the cartridge into the receiver until it comes to a final stop. 

F. The loading door can now be closed and the start cycle can be initiated. 
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Figure 3-2. Series F Disc Drive Cartridge Loading 
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Figure 3-4. Operating the Series F or Series T Disc Drive 



3-6 



3.3.2 SERIES T DISC DRIVE 

The cartridge used in the top-loading Series T Disc Drive is the IBM 5440- type (ref. figure 3-3). 
To load the cartridge, perform the following steps: 

A. Apply power to the Disc Drive by pressing the POWER switch. Observe that the 
lamp inside the switch/indicator lights. 

B. When the LOAD indicator lights, pull the Disc Drive out of the rack; its loading 
door should open automatically as the unit slides out. 

C. Before the cartridge can be inserted, its bottom cover must be removed. Raise 

the cartridge handle to a vertical position while pushing the release button sideways. 

D. The bottom cover is then released and can be removed. It will be installed later 
on top of the cartridge. 

E. Orient the cartridge so that the Cartridge LOGO is facing the front of the Disc 
Drive. The cartridge is keyed and may be installed only if oriented correctly. 

F. Lower the cartridge into the shroud and make certain it is seated firmly in the 
shroud. 

G. Fold the cartridge handle down. This action unlocks the cartridge release button. 
H. Invert the bottom cover and place it over the top of the cartridge. 



MOTE 



The cartridge MUST be installed as described 
or the start cycle can not be initiated. 

I. Close the locking door by pushing the Disc Drive back into the rack. The Start 
cycle can then be initiated. 



NOTE 



In both the Series F and Series T Disc Drives, 
the loading door remains locked if the POWER 
switch is pressed downward while in the RUN 
mode; therefore, the cartridge can not be re- 
moved. If this occurs, the Disc Drive must again 
be placed in the Load mode, with power applied, 
to enable the loading door to be unlocked. 
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3.3.3 OPERATING THE DISC DRIVE 

The controls on the Operator Control Panel (OCP) of the Series F and Series T Disc Drives are 
identical and there is no difference in operating the two types of Disc Drives. 

3.3.3.1 Power On and Load Status. When AC power is supplied to the Disc Drive, two events 

should occur: 

A. Power and Load indicator lamps should light. 

B. The loading door should unlock. 

At this time, the removable cartridge may be removed from, or inserted into, the Disc Drive. 



NOTE 



Inspect the cartridge for dirt or contamination 
before installing in Disc Drive. 

3.3.3.2 Establishing the Ready Status from the Load Status. To initiate this operation, transfer 

the RUN/LOAD switch from LOAD position to RUN position. The following events should then 
occur: 

A. The loading door should lock. 

B. The discs should come up to operational speed. 

C. The disc brushes should go through their cleaning cycle and return to their home 
position. 

D. The positioner should move forward and load the heads at track 000. 

E. The READY indicator should light. 

(Elapsed time should be approximately 30 seconds for 100 TPI). 
(Elapsed time should be approximately 60 seconds for 200 TPI). 

Ready status is then established and the Disc Drive should respond to external commands from the 
Controller. 



3-8 



3.3.3.3 Establishing Load Status from Ready Status. To initiate this operation, transfer the 

RUN/LOAD switch from the RUN position to the LOAD position. The following events should 
occur: 

A. The READY indicator should go out. 

B. Disc rotation should gradually decrease until rotation stops. 

C. The LOAD indicator should light (approximately 25 seconds fofMPQ/^OO TF}|) ( . 

D. The loading door should unlock. 

At this time, the cartridge may be removed and replaced, or power to the Disc Drive may be 
removed. 



NOTE 



When the cartridge is removed from a Series T 
Disc Drive, it should be placed in its cover 
immediately to preclude damage to, or con- 
tamination of, the cartridge. On Series F, the 
cartridge should be stored in a clean environ- 
ment and handled in a manner that will not 
damage any of the critical parts of the cartridge. 

3.3.3,4 Operator Maintenance. Before installing a cartridge into the Disc Drive, inspect the 

cartridge for contamination. On the Series F and Series T Disc Drives, inspect the spindle chuck and 
shroud for contamination. For cleaning techniques and frequency, check with the local customer 
service representative. 



I CAUTION : 



WHEN INSERTING A REPLACEMENT 
CARTRIDGE IN THE DISC DRIVE, MAKE 
CERTAIN THE CARTRIDGE HAS BEEN IN 
THE SAME AMBIENT CONDITIONS AS THE 
DISC DRIVE FOR A MINIMUM OF 2 HOURS. 
IF THIS PROCEDURE IS NOT FOLLOWED, 
"WARM UP" PROBLEMS MAY BE EN- 
COUNTERED ON 200 TPI UNITS. 
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3.3.4 



TIMING 



Figures 3-5 through 3-9 show typical timing relationships encountered during Disc Drive 
operation. In all of these figures, a high level indicates the TRUE or ON state of the particular 
function. 
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SEECTION 4 
THEORY OF OPERATION 

4.1 INTRODUCTION 

The WANGCO Series F and Series T Magnetic Disc Drives are designed to provide auxilliary 
memory storage on an oxide-coated disc by magnetically recording double frequency-encoded 
data onto concentric tracks on the disc surface, and by reading the data previously recorded. The 
basic configuration of both the Series F and the Series T Disc Drive is similar except in the 
method of loading the removable disc cartridge. Both series' are available with two track densities: 
100 tracks per inch and 200 tracks per inch. The 200 TPI model also has temperature com- 
pensation circuitry. Optional spindle drive speeds of 1500 rpm or 2400 rpm are available in both 
the Series F and Series T. The spindle rotational speed variation is accomplished by changing the 
speed control oscillator circuitry. 

Air flow and purging, as well as the data protection features are described in Sections 1 and 2 with 
Section 3 including operating instructions. Modular construction of circuitry is maintained through- 
out the unit and in most cases with components comprising specific circuit functions mounted 
on one circuit board. 

4.2 SCOPE 



This section is divided into two principal parts: the mechanical operation theory and the electronic 
theory. Explanation of the mechanical features is included as a prerequisite to the theory of 
operation of the electronic circuits. The electronic theory portion of the section is further sub- 
divided into a basic discussion of the system and is keyed to a functional block diagram followed 
by a circuit analysis of each major circuit board. The basic block diagram of the Disc Drive is 
shown in Figure 4-1. 
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Figure 4-1. Simplified Block Diagram 
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43 MECHANICAL OPERATION 

4.3.1 SPINDLE AND READ HEAD OPERATION 

4.3.1 .1 Spindle Control . The magnetic fixed disc is secured to, and rotates with, the spindle. 
The spindle is driven by a DC motor. The removable disc cartridge is locked onto the spindle 
assembly, as described in Section 1, for both the front-loading and top-loading units. The spindle 
drive motor also drives the squirrel-cage blower motor with a seamless belt. Brush assemblies are 
included on both the spindle and blower shafts to dissipate electrical noise. Motor speed is 
accurately controlled (±1%) by a speed control circuit described later in the section. The drive 
belt and pulley assemblies are shown in the bottom view of the Disc Drive chassis, Figure 5-5. 

4.3.1.2 Addressing and Daisy Chaining. Figure 4-2 is a diagram showing how the Disc Drive 
is addressed by an external Controller or Formatter. A feature of the Series F and Series T units 
is the capability for up to four Disc Drives to be connected to one Controller. In a daisy-chain 
configuration, a UNIT SELECT switch on the Operator Control Panel permits the receipt of 
instructions and data addressed only to the unit. Note that a line termination assembly is required 
after the last Disc Drive in the daisy-chain for terminating the line (ref. figure 4-2). Up to 204 
tracks (for the 100 TPI unit) are available for positioning the Read/Write heads with the inner- 
most track referred to as Track 203 and the track nearest the edge of the disc referred to as 
Track 000. In 200 TPI units, up to 408 tracks are available for storage of data. In this typical 
example, the disc is divided into 24 sectors. However, this is a customer-designated option as 
explained in the discussion of the Index/Sector pulse generation theory in later paragraphs. When 
the Disc Drive has been selected, the Controller sends a command which includes the selection of 
either the fixed disc or removable cartridge as well as either the upper or lower surface of the 
addressed disc. The signal from the Controller also includes the cylinder (track) address and 
enabling signals. 

4.3.1 .3 Head Positioning Servo System . The head positioning servo system drives the carriage 
assembly by moving the heads over the surface of the disc and detents (locks) the Read/Write 
heads over the designated (or addressed) concentric recording track. Figure 4-3 shows the positioner 

and its components. The head positioner is a linear electromagnetic actuator driven by an elect- 
ronic servo system. 
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4.3.2 



CARRIAGE MOVEMENT AND OPTICAL DETENT 



The Read/Write heads mount on a carriage assembly which rides on ball bearings over precision 
guide rails. Extending or retracting the positioner assembly moves the heads radially across the 
disc surface. An optical position transducer produces the necessary analog signals. This optical 
unit contains a Light Emitting Diode (LED) and a lens and reticle assembly. The reticle assembly 
has a PCB with photo diodes and a glass mask with a series of vertical lines. A mask with a 
corresponding series of vertical lines, which moves between the lens and reticle assembly, is 
mounted on the carriage assembly. 
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Figure 4-3. Positioner Assembly 
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The lines on each piece of glass conprise an optical grid made up of alternate dark and clear 
lines. The arrangement of these lines is such that when maximum light is allowed to impinge on 
one of these solar cells, the other is cut off as shown in Figure 4-4. 

The outputs of the solar cells are summed to provide a modified sine-wave input to an amplifier 
circuit, described in the circuit analysis portion of this section. A null point (marked X on 
figure 4-4), or the point at which both of the solar cells conducts equally is identified as the 
crossing of a track. The detected track crossing signal is shaped and routed to a counter circuit, 
the Current Address Register (CAR). Note that all Read and Write operations are performed 
when the null point has been detected indicating that the heads are directly over the addressed 
track. 



WAN-0687A 



OUTPUT 
WAVESHAPE 



POS. CH. TO SERVO 
BOARD 



GND 




STATIONARY 
LIGHT MASK 

MOVABLE ETCHED 
OPTICAL GLASS 



COLIMATED 
LIGHT BEAM 



Figure 4-4. Optical Transducer Diagram 
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4,3.3 



READ/WRITE OPERATION 



The Read/Write heads "fly" over the recording track with the clearance ranging from 80 microinches 

at the innermost concentric track to 130 microinches at the outermost track. The difference in 

ft 
head clearance is due to increased surface speed at the outer tracks and causes increased pressure 

against the heads. Note that approximately two inches of the disc area is actually used for re- 
cording data in both the 100 TPI and 200 TPI models; however, the tracks in the 200 TPI model 
are spaced twice as close together. In Read operation, the head picks up data previously recorded 
on the addressed track. In Write operation, the head magnetizes the area directly below the head. 

As shown in Figure 4-5, the head assembly contains a Read/W rite/Erase core whose center tap is 
energized when the head is selected for either a Read or Write operation. The remaining com- 
ponents include a ceramic shoe, a head support arm which is used to attach the head assembly to 
the carriage, and a gimbal spring which allows the head to follow the disc contour. The use of the 
mechanical ramp is explained in the next paragraph, and the functions performed by circuits 
associated with the Read or Write operations are included in the discussions of these circuits as 
associated with the circuit analysis descriptions of the applicable circuits. 
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Figure 4-5. Read/Write Heads 
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4.3.4 



SAFETY FEATURES 



To protect user's data as well as the disc surface and recording components, several safety features 
have been designed into the unit. A voltage-sensing circuit constantly monitors both the AC and 
DC operating voltages, and if any voltage drops below a preset limit, the carriage is retracted and 
the heads are unloaded automatically. 

The Read/Write heads are automatically unloaded during a power-down procedure. The Read/ 
Write heads are ramp-loaded, a technique requiring minimal components while retaining close 
control over rate of head load. The assembly rides up a mechanical ramp when retracted, and is 
lifted further away from the disc surface. Figure 4-6 shows the ramp-loaded heads in the unloaded 
position. As the heads move forward, they slide down the ramps and are loaded directly over the 
surface of the disc. 
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Figure 4-6. Head Unloading Mechanism 



4-8 



4-4 SYSTEM ELECTRONIC THEOR Y 

4.4.1 FUNCTIONAL BLOCK DIAGRAM DESCRIPTION 

4.4.1.1 100 TPI and 200 TPI Similarities. Since the 100 TPI and 200 TPI Disc Drives are 
basically similar, the following theory discussion will apply to both types of Disc Drives. Operating 
principles are identical except for the Track density achieved in the 200 TPI model by spacing 

of the concentric recording tracks. The 200 TPI unit also incorporates a temperature compensation 
circuit. 

4.4.1.2 Introduction to Circuit Theory. Figure 4-7 is a functional block diagram of the Disc 
Drive showing interconnecting signals and the functions performed by the circuit boards contained 
in the unit. The block diagram should be used as a reference when following the circuit functions 
described; in addition, the basic block diagram of the Disc Drive can be referred to (ref. figure 
4-1). The mechanical operational theory also should be used as a reference. 

4.4.1.3 Basic System Operation . When the POWER switch on the OCP is pressed, control 
circuits, registers, and counters are preset to a desired initial state. The applicable DC working 
voltages are generated, and the circuits which drive the DC spindle drive motor are enabled. Note 
that the Start, Stop, Run/Load mode selection, as well as activation of the Write protection circuits, 
are made by actuation of front-panel switches. Conversely, the Seek, Restore, Read, and Write 
operations are initiated by the external Controller through data, control, timing, and status signals 
transmitted through the I/O interconnecting cable. 

Once the disc rotational speed has reached 1500 or 2400-rpm nominal value specified by the 
customer, the Read/Write heads are loaded automatically as the positioner carriage on which the 
heads are mounted is driven from its Home position to track 000. When the heads have settled 
over this track, a READY status signal is sent to the Controller. 

The Controller may now initiate a Seek (SK) Command followed by the cylinder address to which 
the carriage is to be moved. This information is routed to the Servo Logic board, where the 
cylinder (track) address is strobed into the New Address Register. This binary number then is 
compared to the value stored in the Current Address Register. This register consists of up/down 
binary counters containing the binary value representing the present positioner carriage location. 
These two values are compared and a difference value is obtained which represents the difference 
between these two binary numbers. This difference value is applied to a D-A converter to provide 
an analog drive signal which is sent to the Servo Amplifier Board. A simplified block diagram of 
the head positioning system is shown in Figure 4-8. 
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Figure 4-8. Functional Block Diagram — Head Positioning System 

The circuits on the Servo Amplifier board route the analog signal through the board to the linear 
DC positioning motor, and the carriage is moved toward the new address at a speed proportionate 
to the number of tracks to be crossed. The position transducer detects the crossing of each track 
as described in the discussion of mechanical operation of the head positioning system. The Current 
Address Counter is updated with the counter being incremented or decremented as required. 
Once the value in the Current Address Register is equal to that in the New Address Register, the 
DETENT MODE signal is sent to the Control Interface board. A status signal SEEKCOMP, is 
generated on this board and transmitted to the Controller signifing that the addressed track has 
been reached and that the Read/Write heads are settled over the desired track and locked or 
detented in place. 
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When the SEEK COMP signal is received by the Controller, a Write or Read operation may be 
initiated. A functional block diagram showing the logic circuits associated with the Read and 
Write operations is shown in Figure 4-9. The same heads are used to read and write data with 
a decoding matrix on the Data Electronics board determining whether the fixed disc or the 
removable cartridge will be selected and whether the upper or lower surface will be selected. 
The Write data from the Controller then is routed through the I/O Connector board and the 
Data Interface board to the Data Electronics board. For a Read operation, the data flow is re- 
versed. The fine servo loop on the Servo Amplifier circuit board is used to lock the carriage over 
the addressed data track during either a Write or Read operation. 
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Figure 4-9. Functional Block Diagram— Read/Write Circuit 
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4,5 LOGIC BOARD CIRCUIT ANALYSIS 

4,5.1 I/O CONNECTOR BOARD (IOB) 

4.5.1.1 Board Functions. The main functions performed by the logic circuits on this board 
include: 

A. Line Receivers 

B. Line Drivers. 

C. Daisy Chaining 

4.5.1 .2 Line Receivers. The command and data signal lines from the I/O cable enter the Disc 
Drive through connector J22 which is wired in parallel, pin-by-pin, with daisy-chain connector 
J23. Each input is connected to one input terminal of its associated line receiver. These lines are 
also connected to a terminating bias by a resistive network. The second input to each line 
receiver is a common enabling signal, EN RECV. A block diagram of this I/O Connector Board, 
showing the line receivers and drivers, is shown in Figure 4-10. 

The input signals from the Controller are low- true signals; i.e., a logical "1 " is defined as a level 
between and 0.5V. The inverting line receivers furnish high-true signals (logical "1" is represented 
by a level of approximately +4 VDC to the drive system). The receiver outputs are routed to the 
Data Interface Board (DIB) through connector J21 and the flexible interconnecting ribbon cable 
assembly. 

4.5.1 .3 Line Drivers. The status and data signals generated in the Disc Drive are routed to the 
IOB through the ribbon cable and connector J21 . Each signal is routed to one input of the corres- 
ponding line driver. The second input to each line driver is a common enabling signal, EN DR. The 
low-true outputs from the line drivers are transmitted to the Controller through I/O connector J22 
and the interconnecting cable. 
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Figure 4-10. Block Diagram — I/O Board (continued) 
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4.5.1 .4 Driver Enable Circuits. A control circuit on the IOB generates the enable signals for 
the line receivers and line drivers as a function of the UNIT SELECT provision and the 
ATTENTION signal. The logical address signal for selection of one of the four daisy-chained 
Disc Drives is received from the Controller via the I/O cable and connector J22. This signal is 
inverted and applied to two NAND gates. The second input to each of these gates is furnished 
by the SEL1/SEL2 decoder. The decoder is supplied by the four-position UNIT SELECT switch 
which is located on the control panel of the particular Disc Drive. The inputs on lines SEL1 and 
SEL2 are encoded by the UNIT SELECT switch mechanism. 

When both inputs to any one of the gates are high, indicating matching selection (remote and local 
of the unit address), the output of that particular gate will be low; therefore, the EN REC signal 
is low. This low-level signal enables all line receivers. The EN REC signal is inverted to a high 
level and the resultant EN DR signal is used to enable all line drivers. 

The decoder outputs are further used to generate the ATTENTION status signal. Depending on 
which gate is enabled by the high-level output of the decoder, a low level will be placed on the 
respective ATTENTION line when the internal ATTENTION signal is received. 

4.5.1.5 Daisy Chaining. The daisy chaining provision is implemented with the two parallel- 
wired connectors J22 and J23. The I/O connector J22 (a male connector) mates with the interface 
I/O cable. The entire communications link between the Disc Drive and the Controller is established 
via this cable. The parallel (pin by corresponding pin) daisy chain connector, J23 (a female 
receptacle), mates with one end of a daisy-chain cable whose other end mates with I/O connector 
J22 of the second Disc Drive, etc. Up to four drives can be interconnected with the Controller in 
this manner. 

4.5.2 ELECTRONICS INTERCONNECT BOARD 

The Electronics Interconnect Board (EIB) is basically a mother board into which the other circuit 
boards are inserted. The interconnecting diagram for this circuit board is in the schematic drawings 
of Appendix C. Since this circuit board is used only to provide interconnecting signal paths, no 
further information is included. 
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4.5.3 



DISC CONTROL (DCB) 



4.5.3.1 Board Functions. The principal functions performed by the logic circuits on this 
circuit board include: 

A. Generation of disc control signals. 

B. Maintenance of constant disc speed. 

C. Separation of index and sector pulses. 

D. Generation of LOAD HEADS signal. 

E. Solenoid signal circuit. 

F. Automatic disc cleaning brush cycle. 

4.5.3.2 Spindle Speed Detect Circuit. The spindle motor speed detect circuit on the DCB is 
used to monitor the speed of the spindle motor, to provide a clock signal of 2000 pulses for each 
disc revolution (for either 1500 or 2400 rpm discs), and to generate the SPINDLE MOTOR ON 
(SPM ON) signal. The block diagram for the speed detect circuit is shown in Figure 4-1 1 . 
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Figure 4-11. Motor Speed Detect Circuit Block Diagram 



4-19 



4.5.3.3 Maintenance of Constant Spindle Rotational Speed. The PSEUDO SECTOR 2000 line 
provides 2000 pulses per disc revolution to the external Controller. The output of the 3.2-MHz 
crystal-controlled oscillator is divided into 200 KHz (for 1500 rpm units) or 320 KHz (for 2400 rpm 
units). This output is then further divided to 50 KHz (1500 rpm) or 80 KHz (2400 rpm), thus 
providing a stable crystal-controlled signal of 2000 pulse per disc rotation to the Controller. 

The SPEED DETECT (SP DETEC) signal is generated if the spindle rotational speed deviates more 
than ±1% from the specified value. The 3.2-MHz crystal-controlled oscillator signal supplies the 
reference input for the spindle motor speed detect logic, and the index pulses represent the error 
signal required to correct the motor speed. If spindle speed falls below 1% of the 1 500 rpm or 
2400 rpm rate, more than 2000 clock pulses will occur during one rotation. The 2000th pulse 
will activate the spindle control logic thereby generating a correction signal to speed up the spindle 
motor. When the motor reaches the correct speed, the counter is cleared by the next index pulse 
following the 2000th clock pulse. The spindle motor will not be activated, and no correction 
signal will be sent to the motor. 

Drive current is routed to the Spindle Motor Power Switch Board through the Power Regulator 
Board as shown in Figure 4-12. Another input to the Spindle Drive Motor Power Switch Board is 
from the Spindle Drive Regulator Board which is located in the air filter cavity with the Motor 
Power Switch Board. The SPINDLE MOTOR ON (SPM ON) line from the DCB to the PRB be- 
comes HARD PICK to the Spindle Motor Power Switch board and then is applied to the motor 
armature as RUN (L). On 200 TPI units, this should not occur until the spindle has reached 
approximately 70% of its nominal rotational speed. The SPM ON signal will be present until the 
spindle has reached its rated operational speed, at which time, the signal will be turned off. The 
SPM ON signal will not be generated again unless spindle rotational speed drops at least 1% below 
its nominal operational speed. 

4.5.3.4 Separation of Sector and Index Pulses 

The Sector/Index logical circuit shapes and separates the intermixed sector and index pulses 
received from the transducers. The circuit blocks and interconnecting signal paths for both the 
fixed disc and removable cartridge transducers are shown in Figure 4-13. 
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The origination of signals and functions performed by the Index/Sector logic are described in the 
following sub- paragraphs. 

4.5.3.4.1 Removable Disc Index Pulses. The transducer pulses received by this circuit board are 
applied to the Index/Sector circuit where they are amplified in a Schmitt trigger. The resultant 
output is used to trigger a one-shot. When this one-shot times out, it fires another one-shot which 
has a fixed time delay that standardizes the pulse width to a selected time duration. The index 
and sector pulses then are separated by two AND gates, one of whose input is the output of a 
one-shot. A jumper option is used to provide the capability of selecting optional circuit config- 
urations. A table showing the circuit options is included on the schematic for the DCB. Since there 
is a specific delay between the corresponding transducer pulses, which is different for 1500-rpm and 
2400-rpm units, the one-shot delay is preset by inserting a precision resistor to ensure separation 

of the two pulses. 

4.5.3.4.2 Timing Relationships. When the sector pulse preceding the index pulse triggers the 
two one-shots, the second one-shot times out, and its trailing edge triggers the standardizing one- 
shot used to enable the pulse separation AND gates. Although the other input to the Removable 
Disc Sector (RIDX) AND gate is high during the duration of the output pulse from this one-shot, 
the other input remains low until changed by the trailing edge of that pulse. Therefore, the sector 
pulse will not be passed by this AND gate. The delay of the one-shot is long enough so that the 
output will be high when the index pulse triggers the two preceding flip-flops which causes the 
output of the second one-shot to go high again. 

Since both inputs to the AND gate are now high simultaneously, the standardized index pulse 
will be passed, and the RIDX output will be high. When the index pulse from the standardizing 
one-shot appeared at the second input to each of the two AND gates, the output of the third 
one-shot was still low and the two gates were not enabled. Therefore, the index pulse is not 
passed and does not appear on the RIDX line. A timing diagram showing the sequence of events 
occurring during the Index/Sector separation process is shown in Figure 4-14. 

4.5.3.4.3 Removable Disc Sector Pulses. The standardized sector pulses will be passed by the 
Removable Disc Sector (RSTR) AND gates since the trailing edge of these pulses triggers the 
standardizing one-shot. Therefore, during the sector event, one input to this gate will be high due 
to the sector pulse, and the other input will be high since the standardizing one-shot has not yet 
been triggered. When this one-shot is fired, it will time out prior to the arrival of the next sector 
pulse; therefore, the second output to the RSTR AND gate will be high during that pulse. The 
index pulses (RIDX) and sector pulses (RSTR) are routed to the Control Interface Board (CIB) 
for processing. 
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Figure 4-14. Removable Disc, Index/Sector Separation 

4.5.3.4.4 Fixed Disc Index and Sector Pulse s. The index and sector pulses developed by the 
transducer and associated with the sector ring mounted on the fixed disc are amplified, shaped, 
and separated in essentially the same manner as the removable disc pulses. These pulses are 
amplified and shaped by a Schmitt trigger circuit before being standardized by a one-shot and 
separated. The Fixed Disc Index pulses (FIDX) and sector pulses (FSTR) are routed to the CIB 
for further processing. 

4.5.3.5 Load Head Logic 

The load head logic circuit initiates the Run mode by generating three signals as described in the 
following paragraphs. 
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4.5.3.5.1 RTZ. A Return To Zero carriage return signal is generated during the power-on 
sequence to ensure that the carriage is retracted before the loading door can be opened. With the 
RUN/LOAD switch in LOAD position, the input from the switch is inverted and routed through 
an OR gate to clear the RDY DLY 1 flip-flop. The false output of this flip-flop is routed through 
two NOR gates and signal RTZ is high. A jumper option is included to permit the customer to 
select an inverted RTZ output signal. However, the jumper is hardwired in the position shown 
on the schematic when the unit is shipped from the factory. A basic block diagram of the load 
head logic circuit is shown in Figure 4-15. If the RUN/LOAD switch is placed in RUN position, 
the complement output of the CNT 2048 flip-flop in the retract circuit is low whenever the 
spindle speed is more than one percent below the specified figure. This causes the RDY DLY 1 
flip-flop to clear and the RTZ line to be high. The RTZ signal is routed to the Servo Logic board 
where it is used as the determined Set Signal for the Unload flip-flop. 

At this time, the data terminal of the CNT 2048 flip-flop in the solenoid logic circuit goes low as 
determined by the output of the rpm counter in the spindle motor speed detect circuit. The up-to- 
speed index pulse sets the CNT 2048 flip-flop causing one input to the AND gate at the clock 
input to the RDY DLY 1 flip-flop to go high. At the end of the brush cycle, when the disc brushes 
have been returned to Home position, the brush motor flip-flop is cleared by the output pulse 
from a 40-millisecond one-shot. This one-shot is triggered by the low-high transition of the in- 
verter in the brush motor logic circuit. This signal is generated in response to the closing of the 
brush Home switch as described in the discussion of the brush motor circuit operation. As a 
result, the clear and data terminals of the RDLY 1 flip-flop will now be set by the next index 
pulse, while the Q output of the flip-flop goes low. This level is inverted, forcing signal RTZ low. 
This signal will remain low unless one of these conditions is present: 

A. The RETURN ZERO command is received from the Control Interface board. 

B. The spindle rotational speed varies more than +1 % above or below the specified 
value. 

C. The RUN/LOAD switch is placed in LOAD position. 

As the result of any of these conditions, signal RTZ will go high and the carriage will be retracted. 
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Figure 4-15. Block Diagram of Head Load Logic 



4.5.3.5.2 LP HP (L) . This is a pulse used to initiate the Initial Seek to track 000 which includes 
the head loading operation. This signal will be an active low for exactly the time duration of one 
Removable Index pulse (RIPX) and will be generated in the following manner (ref. figure 4-15): 

A. The RPY PLY 1 flip-flop will be clocked reset by the same RIPX pulse that 

is the first to arrive soon enough to reset the RPM counters before they reach a 
count of 2048. 

B. The same RIPX pulse will clock the RPY PLY 2 flip-flop set. This enables two 
legs of the LP HP (L) NANP gate. The next RIPX to arrive will generate LP 
HP (L) and it will be exactly the width of an RIPX pulse. This last RIPX pulse 
also clocked the RPY PLY 2 flip-flop set; therefore, additional LP HP (L) 
pulses will not be generated. 

4.5.3.5.3 RPY 1 . The Ready 1 signal is sent to the CIB for internal processing and the generation 
of the REAPY status signal and transmission of this signal to the Controller. This signal is 
produced when the true output of the RPY PLY 2 flip-flop goes high following generation of the 
LP HP pulse. Both inputs to the ANP gate will be high and the gate will conduct. Thus, a RPY 1 
signal is sent to the CIB. Signal RPY 1 will terminate in response to the same conditions that 
generate the RTZ signal, except for the external RETURN ZERO command from the Controller. 

4.5.3.6 Solenoid Logic Circuit 

The basic function of the solenoid logic circuit is to provide a solenoid signal (SOL) for unlocking 
the cartridge loading door. 

4.5.3.6.1 SOL. When loading the cartridge, the brush Home microswitch is open. This causes 
the SOL line to go high with current being provided to actuate the door lock solenoid. Energizing 
the solenoid releases the locking mechanism, and the cartridge loading door can be opened. The 
SOL line remains high until the RUN/LOAP switch is placed in RUN position. In the Run mode, 
the preset terminal of the solenoid flip-flop goes low. This forces the solenoid to drop out, and 
the cartridge loading door will be locked for the duration of the Run mode. 

4.5.3.6.2 POWER RESET. When power is applied to the unit, a power reset pulse is generated 
by a one-shot. 
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4.5.3.7 Brush Motor Logic. The brush motor logic circuit controls the motor used to cycle the 

disc cleaning brushes. When the BMON output goes high, a return path is provided for the brush 
motor current. As this condition occurs, the brush motor is activated and the brush cycle starts. A 
block diagram of the brush motor circuit is shown in Figure 4-16. 

The Brush Motor Logic sets and turns the Brush Motor on when the RUN/LOAD switch is placed 
in RUN position. The motor operates a cam that cycles the brushes and controls the brush switch. 
When the brushes are in Home position, this switch is open and BRUSH MOTOR ON (-) is high. 
As the motor starts, the switch closes and the BRUSH MOTOR ON (-) goes low. This resets the 
Brush Motor flip-flop but retains the Brush Motor On (BM ON (+) signal high until the brush 
cycle is complete and the brushes return Home again. 



OCP 

RUN/STOP 
RUN (-) 




WAN-0995 



POWER 

REGULATOR 

BOARD 



BM ON (+) 



BRUSH MOTOR ON (-)■ 
(BRUSH MOTOR SW) 



Figure 4-16. Block Diagram of Brush Motor Logic Circuit 
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4.5.4 POWER REGULATOR BOARD (PRB) 

4.5.4.1 Board Functions. A block diagram of the PRB is shown in Figure 4-17. The main 
functions performed by the logic circuits on this circuit board are: 

A. Regulate ±13 V. DC voltages. 

B. Energize solenoid. 

C. Enable brush motor circuit. 

D. Generate HARD PICK signal. 

E. Energize READY and LOAD indicators 

F. Detect AC Loss. 

4.5.4.2 Cartridge Interlock Solenoid. When the solenoid signal (SOL) from the RUN/LOAD 
logic circuit is high, the LOAD indicator on the OCP is illuminated. A transistor is turned on 
simultaneously with lighting of the lamp to supply current to the door lock solenoid. The solenoid 
releases the locking mechanism, and the cartridge loading door can be opened. 

4.5.4.3 Brush Motor Control . When signal BM ON in the brush motor control cycle is high, 
the output of the NAND gate to the BRUSH MOTOR line is low, and a path is provided for the 
brush motor current. The brush motor starts to turn thus rotating the cam which cycles the 
cleaning brushes and actuates the brush control switch. This operation is performed in conjunction 
with the circuits on the Disc Control Board. 

4.5.4.4 Generation of Hard Pick. In 1500-rpm units, signal HARD PICK is generated im- 
mediately when power is applied, and this line remains high until the spindle has attained full 
speed. In 2400-rpm units, signal SPM ON is not generated until the spindle has reached approxi- 
mately 70% of its full speed. The HARD PICK signal is developed from the speed control circuits 
whenever the spindle speed drops 1% below the specified speed of the disc drive being used. 

4.5.4.5 Ready Indicator . When the READY line on the Control Interface board is high, the 
READY lamp driver is turned on. Current then is applied to the READY indicator lamp. 

4.5.4.6 AC Loss. An 18 V. RMS voltage is transferred from the power supply to the Power 
Regulator board. This voltage is rectified and used to turn on a transistor. In the event of loss of 
AC input power, the capacitor at the input to the transistor discharges, turns off the transistor, 
and isolates the circuit from ground. This occurs approximately 20 milliseconds following a loss 

of AC power. The DC voltages are still applied due to the charge stored in the power supply capacitors. 
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4.5.5 TRANSDUCER DIFFERENTIATOR CIRCUIT BOARD 

This circuit board is included in the Series F Disc Drives only. The sole purpose of this board is to 
convert the output signal from the index/sector transducer to be compatible with that of the 
Series T unit. Both the outline drawing and schematic for this circuit board are included on drawing 
300921 in Appendix C. 

4.5.6 SERVO LOGIC BOARD (SLB) 

4.5.6.1 Circuit Board Functions. The principal functions performed by the logic circuits on 
this board include: 

A. Store new cylinder address. 

B. Decode illegal address. 

C. Store current positioner address. 

D. Generate and condition difference signal. 

E. Utilize BOT signal and detent pulses. 

F. Generate positioner control signals. 

G. Temperature compensation (200 TPI units only). 

4.5.6.2 New Address Register (NAR). The SLB contains the New Address Register into which 
the desired cylinder address is loaded at the start of a Seek operation. The binary value stored in 
the Current Address Register (CAR) subsequently is compared to the value in the NAR, and a 
difference value is obtained. This value is converted to an analog signal proportional to the 
number of tracks to be crossed. The heads must be loaded and the RDY status line to the Con- 
troller must be true to notify the Controller that the Disc Drive is ready to receive operational 
commands. The NAR is cleared when the BOT 1 flip-flop is set, and the cylinder address is 
strobed into the NAR by the Delay Seek one-shot. A block diagram of the Servo Logic Board 

is shown in Figure 4-18. 

The cylinder address from the Controller is routed to the SLB via the Input/Output Connector 
Board (IOB) and the Data Interface Board (DIB) on the input lines labeled ADD 1 through 
ADD 256. These inputs are supplied to flip-flops which comprise the NAR on the SLB. Signal SK, 
a positive-going pulse, is used to trigger a one-shot, the output of which is applied to the clock 
input of the flip-flops in the NAR. 
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4.5.6.3 Illegal Address (ILL AD) . The Q outputs of the NAR flip-flops are applied to a 
decoder circuit. Both the decoder circuits for the 100 TPI and the 200 TPI Disc Drive are shown 
in F : igure 4-19. If the value of the binary number is greater than the number of valid tracks for 
the disc, an ILL AD status signal is generated. The address is ignored by the Disc Drive, and the 
carriage remains in its present position. Legal addresses are indicated for values less than octal 
625 or 627 on the 200 TPI Disc Drive. On the 100 TPI Disc Drive, cylinder addresses up to 
either octal 312 or 313 (internally selectable) are accepted. 

4.5.6.4 Current Address (CAR). The CAR is made up of three four-bit up/down counters. 
This register receives COUNT UP or COUNT DOWN pulses from the CAR DLY one-shot through 
the applicable NAND gate. The output of the counter represents the movement of the carriage 

on which the Read/Write heads are mounted as they move radially across the concentric recording 
tracks. The counters are cleared by a CLR CNTR (100 TPI) or CLR CAR (200 TPI) signal from the 
set side of the BOT 1 flip-flop. 

4.5.6.5 Subtractor Circuit. The outputs of the CAR are applied to a subtractor made up of 
full adders. In the subtractor circuits, these inputs are subtracted from the NAR outputs. The full 
adders in the subtractor circuit are configured with exclusive OR gates as a binary subtractor, using 
the 1's complement to obtain the difference figure. The CAR and NAR outputs are also used to 
generate the ZERO and NAR CAR signals by comparing their values in comparator circuits 
COMP-1 and COMP-2. 

The subtractor circuit used in the 100 TPI Disc Drive is shown in Figure 4-20; the circuit used in 
the 200 TPI Disc Drive is shown in Figure 4-21. The outputs of the subtractor are the lines from 
the exclusive OR gates. All these lines, except the two highest order positions, are applied to a 
digital-to-analog converter with the analog output, signal D DAC, being routed to the Servo Amp- 
lifier Board (SVA). 



4.5.6.6 Generation of LOAD Signal. The LD HD signal is generated automatically as the disc 

comes up to speed. This negative-going pulse has a width equal to that of the index pulse. When 
this pulse is received from the DCB, it direct sets the LOAD flip-flop, and the LOAD/UNLOAD 
signals are generated and routed to the SVA. There, the generated signal selects an FET whose out- 
put establishes the speed at which the heads may load. Simultaneously, the negative-going LOAD 
(-) pulse is routed to the determined set input of the FWD flip-flop. Signal FWD is routed to the 
SVA to be used in the initial Seek operation as described in the discussion of the SVA board. 
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Figure 4-19. Illegal Address gating Circuits 
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Figure 4-20. Subtractor Circuit - 100 TPI 

4.5.6.7 Beginning of Travel Pulse. The Beginning of Travel pulse is developed by the position 

transducer two tracks before the carriage reaches track 000 position. This negative going pulse is 
developed on the SVA board and is routed to the Servo Logic Board (SLB). There, the positive 
transition of the signal is used to clear the LOAD flip-flop and to set the BOT 1 flip-flop. The 
output from the clear side of the BOT 1 flip-flop maintains the positive LOAD/UNLOAD signal 
to the SVA board and ensures that forward motion will be continued. The second detent pulse after 
the BOT pulse causes signal DETENT ODD to go low thus setting the DETENT flip-flop. The 
output of the DETENT flip-flop clears the BOT 1 flip-flop thus removing the LOAD/UNLOAD 
signal, and the positioner is detented (locked) at track 000. 



4.5.6.8 Detent Operation. Track 000 is defined as the position of the carriage (and heads) at 

which the second odd detent signal is detected and takes place between the termination of the 
second and start of the third detent pulse. At this point, the detent signal has a positive slope; e.g., 
it is negative and rising toward zero. Therefore, the positioner slows down rapidly to approximately 
zero forward speed as it approaches the addressed concentric recording track. Because of the 
moving-mass inertia, some overshoot will occur, but the positioner is driven backward toward 
track 000 (the zero crossing of the detent signal) by the positive excursion of the detent signal. 
When the carriage is locked over track 000, eventually the signals SEEK COMP and READY are 
generated. 

4-34 



WAN-0669-001 



FROM CURRENT 
ADDRESS REGISTER 



NAR 256. 
CAR 256 




CAR 128 



NAR 128 



CAR 64 



NAR 64 



CAR 32 



NAR 32 



CAR 16 



NAR 16 



SUB-2 








TO 

COARSE 
SERVO 
LOOP 




DIFF 
wOUTPUTS 
r TOD/A 

CONVERTER 
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4,5.6.9 Detent Pulses. As the carriage moves the R/W heads radially across the concentric 

recording tracks, the optical position transducer detects the track crossing as described in the 
mechanical description of the head positioning servo system. The position transducer transmits a 
series of modified sinewave signals to the SVA board (ref. figure 4-8). There, the pulses are shaped 
and amplified; then, depending on the phase of the modified sine wave, the DET ODD or DET 
EVEN pulses are decoded to product DT P pulses. These pulses trigger the CAR DLY O/S whose 
output is gated with the selected output of the FWD flip-flop to produce the signal required to 
increment or decrement the Current Address Register. 



4.5.6.10 Zero Difference. The updated output from the CAR is constantly compared to the 
binary cylinder address stored in the NAR during a Seek operation by the two halves of the 
comparator (COMP-1 and COMP-2). When the comparator detects that the current value in the 
CAR equals that stored in the NAR, a ZERO signal is generated. This signal enables the set input 
of the Detent flip-flop, and this flip-flop will be clock-set when the Delay Detent one-shot times out. 



4.5.6. 1 1 Temperature Compensation Voltage (TCV) . The TCV signal (used on the 200 TPI 
Disc Drive only) provides temperature compensation consisting of an analog signal proportional 
to the ambient temperature within the Disc Drive. This is accomplished by processing the output 
of a thermistor located on the base of the chassis. The analog signal is set at zero tolerance at 
the midpoint of the operating range. A procedure to be used in monitoring operation of the 
temperature compensation circuit is described in Section 5. 

4.5.7 SERVO AMPLIFIER BOARD (SVA) 

4.5.7.1 Board Functions. The main functions performed by the logic circuits on this circuit 

board include: 

A. Provide drive current to positioner motor. 

B. Generate BOT and Detent pulses. 

C. Energize Servo motor relay. 

A block diagram of the SVA circuit board showing the principal signal paths and functional blocks 
is shown in Figure 4-22. 
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Figure 4-22. Block Diagram of Servo Amplifier Board 
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4.5.7.2 Drive Control Signal Generation. This operational cycle is initiated by signals gen- 
erated on the Servo Logic Board (SLB) as described in the circuit analysis of that board. Figure 
4-23 is a timing diagram showing the sequence of events occurring during the initial Track 000 
Seek operation with the abbreviations of the source of each input. The FWD signal from the SLB 
is inverted and used to ground an FET used as an electronic switch. The positive current is 
amplified and applied to a comparator which enables either the FWD driver or the REV driver 
depending on the direction in which the positioner is to move. The SERVO AMPLIFIER OUT- 
PUT signal then is routed to the power amplifier on the Power Regulator Board (PRB) through the 
harness assembly, and is used as a drive control signal to actuate the positioner. The COARSE 
SERVO ENABLE input from the SLB also grounds the gate of an FET, and the carriage (and 
heads) begins to move. The FET's on the SVA set up signal paths for direction of positioner 
travel and associated drive signal control functions. A notch filler with an emitter follower output 
is used to eliminate mechanical resonances. 

4.5.7.3 DDAC Input. The SVA receives several inputs from the SLB. As described in the 
discussion of thatcircuit board, the difference figure obtained from subtracting the current binary 
in the CAR from that in the NAR is applied to a digital-to-analog converter. This difference signal, 
DDAC, is applied to the Velocity Ramp generator on the SVA. Note that the DIF 2 MSB signal is 
applied to the amplifier in parallel with the DDAC input. This signal constitutes the two most 
significant digits in the Difference Output. As long as the signal is high, the profile amplifier will be 
saturated, and the carriage will move forward (or backward) at maximum speed. When this input 
goes low, the output of the digital-to-analog converter will determine the speed at which the pos- 
itioner moves the carriage toward the addressed track. The speed will decrease in steps, as shown in 
Figure 4-24, the timing diagram for the New Address Seek operation. A Digital-to-Analog converter 
in conjunction with a ramp generator are used to decrease the Servo Amp output exponentially. 

4.5.7.4 Velocity Generator Operation. The analog output of the D-A converter is applied to 
the velocity generator circuit. The output of this circuit is slightly aided or inhibited by the elec- 
tronic tach output. The SERVO AMPLIFIER OUTPUT signal then is routed to the linear positioner 
motor. The output of the electronic tach circuit is used as a reference voltage. If the positioner 
carriage is moving as fast as the coarse servo amplifier logic circuits have programmed it to go, no 
correctional voltage will be generated. However, if the SERVO AMPLIFIER OUTPUT signal does 
not drive the positioner at the correct rate of motion, the correction voltage will be sent to either 
the FWD or REV FET. 
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Figure 4-23. Initial Address Seek Operation Waveforms 
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Figure 4-24. New Address Seek Operation Waveforms 
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4,5.7.5 Positioning Servo System. Head positioning to a desired track is accomplished by 

means of the positioner servo system. This system, a block diagram of which is shown in Figure 
4-25, consists of a positioner motor, a coarse servo loop, a fine servo loop, a FET multiplexer, a 
summing junction and amplifier, and a servo amplifier. When the spindle motor comes up to speed, 
the IDX pulses set the RDY 1 flip-flop and cause signal LD HD to be generated with the LOAD/ 
UNLOAD line going high. The FWD signal is generated on the Servo Logic Board (SLB) when the 
contents of the Current Address Counter (CAR) equals the binary value stored in the New Address 
Register (NAR). When the FWD and LOAD/UNLOAD lines go high, the servo amplifier is activated. 
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Figure 4-25. Positioner Servo 
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4.5.7.6 Final Detent. The coarse servo loop signal is applied through the servo amplifier and 

FWD or REV circuits until the positioner is within one track of the cylinder address stored in the 
NAR. At this time the SERVO DETENT ENABLE signal is generated. The comparator sets the 
Detent Enable flip-flop which enables the fine servo loop. The coarse servo loop is disabled when 
the fine servo loop is activated (and vice versa). The servo detents (locks) the heads in place over 
the selected track. If the last track address is even, detenting takes place on the positive slope of the 
position transducer signal (even track). If the last address bit is odd, detenting takes place on the 
negative slope of the position transducer signal (odd track). With the fine servo loop activated, 
final lock-on is implemented as the DET ODD and DET EVEN inputs to the Servo Logic Board 
(SLB) cause the final increment of the CAR. When the CAR is sampled following the final counter 
increment/decrement, final detent is accomplished. When the heads have settled over the addressed 
track for 5 milliseconds (minimum), the SEEK COMP status signal is transmitted to the Controller 
as described in the discussion of the Control Interface Board. Normal retraction of the positioner 
carriage occurs if the RUN/LOAD switch is placed in LOAD position. This activates a multiplex 
switch which applies a specific input to the servo amplifier to effect full retraction of the positioner. 



4.5.7.7 Track Offset, Forward, and Reverse. The 100/200 TPI Disc Drive has the ability to 

retrieve marginal data. Two lines from the Controller allow the positioner to be offset by a pre- 
determined amount (approximately 1 / 2 mil) in the selected direction in either FWD or REV. A 
simplified logic diagram of the offset circuit is shown in Figure 4-26. These lines can be used to 
recover marginal data during a Read operation and must not be used when writing. Offsetting 
is accomplished by injecting a small amount of current into the main servo summing junction as 
shown on the SVA schematic (Appendix C). 
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4.5.8 DATA ELECTRONICS BOARD (DEB) 

4.5.8.1 Introduction . The Data Electronics board contains the circuitry for processing I/O 
data to and from the external Controller on separate Read and Write channels and provides the 
necessary Write Protect logic to ensure that data is neither improperly written nor erased. A block 
diagram of the DEB showing signal paths and circuit components is shown in Figure 4-27. Refer to 
the schematic of the Data Electronics board (Appendix C) when following the circuit analysis. 

4.5.8.2 Disc/Head Selection. The four cable assemblies from the Read/Write heads plug into 
receptacles mounted on this circuit board. The diodes shown next to the connectors on the 
schematic are selection diodes. The head activated is selected by decoding the HD SEL and DISC 
SEL inputs from the Controller. Jumpers are included to provide customer options. The NAND 
gates at the output of the decoder circuit are drivers used to ground the center point of the 
selected head. A logic diagram illustrating the decoding circuit is shown in Figure 4-28. 

4.5.8.3 Read Operation. In a Read operation, the sinusoidal output from the selected head 
coils is passed through an isolation transformer and then amplified. Diodes provide overload 
protection for the Read amplifier. Correct termination of the Read/Write coils is provided by an 
RC termination network. The output of the Read Amplifier is passed through a low-pass filter 
for noise suppression and is differentiated. The output of the differentiator then is shaped in a 
two stage limiter, which delivers square-wave pulses. The limiter outputs, READ DATA 1 and 
READ DATA 2, are sent to the Data Interface Board for further processing including separation 
of data and clock pulses. A simplified logic diagram of the Read/Write amplifier is shown in 
Figure 4-29. (Refer to figure 3-8 for a timing diagram showing data transfer characteristics.) 

4.5.8.4 Write Operation. The Write data is received from the external Controller on the 
WRITE DATA line. It is first processed by circuitry on the Data Interface Board then sent to 
the Write circuits on the Data Electronics Board (DEB). The WRITE DATA signal toggles the 
Write flip-flop; the true or false outputs of which, are routed to the two Write current drivers. 

The WRITE flip-flop is enabled or disabled by WRITE signal. Other ways the Write Operation can 
be inhibited are when any of the following conditions exist: 
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Figure 4-27. Block Diagram of Data Electronics Board 
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A. The fixed disc PROT FIXED switch on the OCP is depressed and the fixed disc 
is selected. 

B. The removable cartridge PROT CART switch is depressed and the removable 
disc is selected. 

C. The SP DETEC input from the Disc Control Board (DCB) is high and/or two or 
more Read/Write heads are selected simultaneously. 



| MOTE 



Conditions A, B, or C, in any combination, 
can occur simultaneously. 



If none of the inhibiting conditions exist, the Write Operation will be enabled. The Write flip-flop 
will change state for every Write data pulse and will supply base drive to one of the two transistors. 
Whichever transistor is gated on will deliver Write current into the write transformer. Output 
voltage from the transformer causes one of the two diodes to be forward biased, and Write current 
flows into the selected head. A timing diagram showing the relative waveshapes of Read and Write 
data is shown in Figure 4-30. 
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Figure 4-30. Read and Write Signals — Relative Timing 
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4.5.8.5 Erasing. Drive current for the erase coil is supplied by the Erase Driver which is gated 

on by an AND gate in the ERASE input line. The erase coil is energized automatically during a Write 
operation. The output of the gate turns on a transistor whose output is routed to, and activates, 
the erase windings on the ReadAA/rite heads. The erase gap on each side of the data track is used to 
erase both edges of the written track to improve reliability of the written data as shown in Figure 
4-31. 
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Figure 4-31. Edge Erasing 
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4.5.8.6 Write Current Switching. During a Write operation, the current to the write coil in 
the Read/Write head is increased as the most significant output line from the Current Address 
Counter (CAR) goes high. This will be the AD256 line on 200 TPI Disc Drives or AD 128 on 

100 TPI units. Specifically, tracks through 255 (127) are written with a higher current (approx- 
imately 35 milliamperes) than tracks 256 through 408 (128 through 204). The Write current on 
these tracks is decreased to approximately 30 milliamperes. Since recording density increases in 
proportion to the track number, improved bit resolution is obtained if the inside tracks are 
written with a lower level of Write current. The process is performed in the following manner: 
the most significant bit of the new cylinder address is routed to the Servo Amplifier Board 
(SVA) from the Servo Logic Board (SLB). This signal goes high when the head changes from 
track 255 to track 256 (127 to 128). As a result, when signal AD256 (AD 128) goes high, less Write 
current is caused to flow into the emitters of the two Write amplifiers, and the remainder is shunted 
to ground. The Write current potentiometer is used to preset the Write current level. 

Conversely, when the head position changes from track 256 to 255 (128 to 127), the output of 
the NAND gate goes high. Thus, the Write amplifier current drivers are switched back to the higher 
current level. 

4.5.8.7 Write Protection. If writing is conditionally inhibited because of a spindle speed 
deviation of more than 1% or because of multiple head selection, a corresponding status signal, 
WRITE CHECK, is transmitted to the Controller. The internal signal, WRT CHK X is developed at 
the output of the inverter. If writing is unconditionally inhibited by means of the PROT CART or 
PROT FIXED control switches, a corresponding status signal, WRITE PROT is transmitted to the 
external Controller. The internal signal for this function is designated WRT PROT. 

4.5.9 CONTROL INTERFACE BOARD (CIB) 

4.5.9.1 Introduction. The Control Interface Board provides a means for transferring separated 

index and sector pulses to the external Controller. It also contains circuitry for controlling the 
signals described in the following paragraphs. 
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4.5.9.2 Seek Complete. The DETENT MODE signal, generated on the Servo Amplifier Board 
(SVA) when the fine servo loop is activated, is routed to the CIB and starts the Seek Complete 
Delay 5-millisecond timer. Before the low-high transition of the Detent Enable (DET EN) pulse, 
the clear terminal of the Seek Complete flip-flop was held low. Therefore, the SEEK COMP output 
is low until the timeout period expires and the flip-flop is set (assuming jumper connections M to 

L and KK to MM). When signal DET EN is high, the clear and data terminals of the Seek Complete 
flip-flop are high. This flip-flop now can be triggered by an output from the ADD ACK Delay and 
Pulse width flip-flops, in which case, the SEEK COMP line will go high. The negative input terminal 
to the SKC Delay one-shot receives triggers from the PSEUDO SECTOR 2000 line at approximately 
20-microsecond intervals (depending on spindle rotational speed). This 5-millisecond one-shot will 
start timing at power turn-on; however, it can not time out since it is successively retriggered. When 
the DETENT MODE signal inhibits these trigger pulses, the timeout period starts, and the Seek 
Complete flip-flop is set after 5 milliseconds allowing the heads time to settle over the addressed 
recording track. 

As the carriage moves forward and detent pulses are developed, the DETENT MODE signal will be 
low. After the last detent pulse has been detected and the positioner has settled, signal DETENT 
MODE will go high. The timer will generate a 5-millisecond pulse after the low-high transition of 
the DETENT MODE signal; and at the trailing edge of the pulse from the SKC Delay one-shot, the 
Seek Complete flip-flop is set. The SEEK COMP line will remain high until a SEEK STROBE 
Command is received from the Controller. 

4.5.9.3 Ready Signal. When the Seek Complete flip-flop is toggled and its true output terminal 
goes high, this signal is routed to a NAND gate to remove the clock input to the Ready flip-flop. 
This gate is enabled by the Removable Cartridge Index pulse (RIDX) from the Disc Control Board 
(DCB) and before the Seek Complete flip-flop is set; thus, the Ready flip-flop will set with the 
RDY 1 signal from the DCB. The false output is inverted and causes the READY status signal to 

be transmitted to the Controller. At the same time, the Ready Light (RDY L) line goes high, and 
this signal lights the READY indicator on the OCP. The READY line will go low if: 

A. The RDY 1 input from the DCB goes low, or: 

B. A fault condition exists causing loss of operating voltage. 

Figure 4-32 is a timing diagram of the events required to generate the READY status signal. 
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Figure 4-32. Events to Produce READY Signal 
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4.5.9.4 Seek Strobe. The SEEK STROBE command from the Controller is applied to a three- 
input AND gate on the Control Interface Board (CIB). One of the other two inputs is the output 
of the Ready flip-flop, so the Disc Drive must be ready to receive inputs before this gate is enabled. 
The third possible input is the LOAD/UNLOAD pulse from the Servo Logic Board (SLB) which 

is generated during a LOAD or RESTORE Command cycle. Note that jumper provisions are pro- 
vided for the LOAD/UNLOAD signal as described in the table on the CIB schematic (Appendix C). 
When no fault conditions are present, the SEEK (SK) output will go high during a Seek strobe. The 
output of this gate also starts the Seek Incomplete timer as described in paragraph 4.5.9.5. A block 
diagram showing control signal paths in the CIB is presented in Figure 4-33. 

4.5.9.5 Seek Incomplete. The leading edge of the SEEK pulse triggers the 400-millisecond 
Seek Incomplete timer, which is connected to the clock input of the Seek Incomplete flip-flop, and 
the timer is started by the high-low transition. If the Seek Incomplete timer times out before the 
Seek Complete flip-flop is set by the DETENT MODE input, the Seek Incomplete flip-flop will be 
set and the SEEK INCOMP line will go high. This status signal is transmitted to the Controller to 
indicate an incompleted Seek operation. Since the maximum time to access the innermost track is 
approximately 90 milliseconds, the Seek Complete flip-flop normally will be set, and the Seek 
Incomplete timer will not finish its timeout period. 

4.5.9.6 Return To Zero. When the Seek Incomplete flip-flop is set, the output of the flip-flop 
is ORed with numerous signals. The output of the OR gate fires the RTZ one-shot whose positive- 
going output sends a pulse to the Disc Control Board (DCB) on the RETURN ZERO line. There, 
the RTZ signal is developed, and the retraction of the carriage is initiated. 



4.5.9.7 Restore Operation. When the CL RESTORE pulse enters the Control Interface Board 

(CIB), it is applied to a three-input AND gate. One of the other inputs is the output of the Ready 
flip-flop, so the Disc Drive must be Ready to implement commands from the Controller before this 
gate is enabled. The third input is comprised of many variable signals but must be high at this time. 
The leading edge of the positive-going pulse at the output of this gate fires the 2-millisecond RTZ 
one-shot. The low-high output of the one-shot then is transmitted to the DCB on the RETURN 
ZERO line. A timing diagram of the Restore operation is shown in Figure 4-34. 
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Figure 4-33. Block Diagram — Control Interface Board (CIB) Control Logic Circuits 
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Figure 4-34. Restore Operation Timing Diagram 

4.5.9.8 Illegal Address/Acknowledge Addre ss. The I LL ADD input is received from the SLB 

(refer to paragraph 4.5.6.2) and makes the Data input of the Illegal Address flip-flop go high. The 
trailing edge of the DLY SK pulse clock-sets the flip-flop, and the I LL ADD line goes high. A 
jumper pad is included to provide customer-designated options. 

If the cylinder address is legal (406 or 408 - 200 TPI) (202 or 203 - 100 TPI), the Seek operation 
will begin at the DLY SK event, and the Address Acknowledge (ADD ACK) signal will go high. 
This status line will then be transmitted to the Controller. Note that either the ILL ADD or ADD 
ACK signal will be high, since these outputs constitute the Q and Q outputs of the Illegal Address 
flip-flop respectively. The setting of this flip-flop is a function of the DLY SK pulse (described in 
paragraph 4.5.9.9). 



4.5.9.9 Delay Seek. The trailing edge of the DLY SK pulse strobes the cylinder address into 

the New Address Register (NAR). At the same time, the 2-microsecond (or 27-microsecond, 
depending on customer options) Address Acknowledge Delay one-shot is triggered. The low-high 
pulse from the one-shot fires the Address Acknowledge Pulse Width 5-microsecond one-shot. The 
delay period is required to allow for checking for an illegal address and performance of associated 
internal timing functions. The output of the Address Acknowledge one-shot is a narrow negative- 
going pulse. 
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Since the ILL ADD input from the Servo Logic Board (SLB) is low, the Illegal Address flip-flop will 
not be set by the trailing edge of the SK DLY pulse, and the output of the Q terminal will be high. 
The pulse from the Address Acknowledge Pulse Width one-shot then is sent to the Controller as a 
status signal that the Seek operation has begun. 

4.5.9.10 Index/Sector Pulse Separation. The removable Index (R IDX), removable Sector (RSTR), 
Fixed Index (FIDX), and Fixed Restore (FSTR) inputs are generated on the Disc Control Board 
(DCB) as described in the circuit analysis of the DCB. Note that the RIDX signal also is routed to 
the Ready logic circuit to generate the READY signal. The two Index counter circuits are identical 
with the input index and sector pulses inasmuch as they are routed to a series of counters through an 
AND gate. The output of the counters is routed through two multiplexer circuits, and these outputs 
are routed to the Controller. Thus, the Controller is made aware of what sector is passing under the 
Read/Write head at any time. Note that jumper options are included in the output lines to accom- 
modate customer requirements. 

4.5.10 DATA INTERFACE BOARD (VFO) 

4.5.10.1 Introduction. The Data Interface board supplies double frequency-encoded Write data 
from the external Controller to the DEB. Other signals pass through this board coming from, or 
going to, the Controller. In addition, the conversion of NRZ-coded data to double frequency- 
encoded format for writing on the disc, or from double frequency-encoded data back to the original 
NRZ format after it is read from the disc is accomplished on this board. This function is performed 
by the Variable Frequency Oscillator (VFO); the block diagram of which is shown in Figure 4-35. 

4.5.10.2 Edge Discriminator Operation. At the point where the Read data first enters the DIB, 
it is essentially a square-wave input. The first stage of the bidirectional one-shot (shown as the edge 
discriminator in figure 4-35) is a differential amplifier which is used as a limiter. The second portion 
is used to form pulses on each edge of the input pulse as shown in Figure 4-36. Thus, a pulse is 
generated for each flux reversal that was recorded on the disc during a previous Write operation. In 
effect, the output from the edge discriminator is representative of the double frequency-encoded 
data written on the disc. The first clock pulse received from the edge discriminator after the first 
gating flip-flop, RD SYNC A, is enabled by the internal RD EN GATE signal. The second clock 
pulse then sets the second gating flip-flop RD SYNC B. The width of the output pulses from the 
edge discriminator is 150 to 160 nanoseconds for a 1500 rpm Disc Drive, 100 to 1 10 nanoseconds 
for a 2400 rpm Disc Drive. 
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Figure 4-35. Block Diagram of Variable Frequency Oscillator (VFO) 
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Figure 4-36. Output of Double-Edge Discriminator 

4.5.10.3 Variable Frequency Oscillator Operation. Signals RD DAT 1 and RD DAT 2 from the 
Data Electronics Board (DEB) are applied to the edge discriminator in order to form the pulse 
characteristics (ref. figure 4-29). The output pulse of this unit will have the desired pulse width due 
to the external RC timing network. The value of the components comprising this network will be 
determined by the bit cell time. The output of the bidirectional one-shot constitutes raw data (clock 
signal intermixed with data) which will be used as the clock term for the RD SYNC A and RD 
SYNC B flip-flops. 

During Standby or Write operations, the output of the local oscillator is ANDed with the RD SYNC 
B flip-flop Q output to provide a reference frequency to the phase detector. This input will be 
compared to the phase lock loop made up of the voltage-controlled oscillator and frequency-divider 
circuit. Any phase difference will generate a correction voltage to the VCO. 

When the RD EN GATE signal goes true, the enabling RD SYNC A flip-flop will be set on the next 
pulse from the bidirectional one-shot. The Q output of the RD SYNC A flip-flop will start the data 
one lock-out which will determine the setting of data sync until the second pulse out of the bi- 
directional one-shot after Read Enable. This delay also provides time for the first pulse from the 
bidirectional one-shot to set up the voltage-controlled oscillator output referenced to the Alpha 
clock. 
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With the second pulse from the bidirectional one-shot, the Data Sync B flip-flop output will be 
ANDed with the Alpha clock for the second input to the phase detector. If a phase difference exists 
between the two inputs to the phase detector, a correction voltage is sent to the voltage-controlled 
oscillator. The output of the VCO will increase or decrease due to this correction voltage. The 
output of the VCO is inverted and used as the clock term for the VCO frequency divider. The false 
output of the frequency divider network is ANDed with that of the VCO, and this term is used to 
provide a clock input for the RD DATA A and RD DATA B flip-flops. 

The true output of the RD DATA B flip-flop supplies data in NRZ format to the Controller when 
this option is selected. If DF (pulse) format is selected, the true output of the RD DATA B flip- 
flop is ANDed with the Alpha clock, and double frequency-encoded data is sent to the Controller 
via the EIB and IOB logic circuits. As shown in Figure 4-37, a clock pulse initiates the writing or 
reading of each bit cell. If a digital "1" is to be recorded, a second pulse will occur in the center of 
the bit cell and a flux reversal will occur. If a digital "0" is to be recorded, no pulse will occur during 
the bit cell time, and no flux reversal will occur until the clock pulse that initiates the next bit cell 
period. 
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4.5.10.4 Read Operation Complete. When the Read operation has been completed, the Con- 
troller notifies the Disc Drive. The RD EN GATE line drops thus inhibiting further reading from 
the disc. At this time, the output of the free-running oscillator again will become the reference 
frequency for the phase detector. 

4.5.11 SPINDLE DRIVE REGULATOR BOARD 

This board, which is located in the plenum chamber next to the Motor Power Drive Power Switch 
Board, is a current source that provides constant motor current. Two transistors are conducting at 
all times when power is applied. The other two transistors conduct in proportion to the operational 
requirements of the Disc Drive to provide a constant current output. 



NOTE 



There are two outputs, 1 5 and +5V. The +5-volt 
output of a series regulator on this board pro- 
vides the operating voltage for the TTL logic in 
the spindle drive and associated control circuits. 

4.5.12 MOTOR DRIVE POWER SWITCH BOARD 

4.5.12.1 Introduction. The Motor Drive Power Switch Board operates in conjunction with the 
commutator board to supply drive current to the spindle motor. 

4.5.12.2 Board Operation. Refer to the schematic of the Commutator board in Appendix B 
when following the circuit analysis of spindle drive motor control. 

The three CELL outputs from the Commutator Board are applied to the Motor Drive Power Switch 
Board at pins 4, 5, and 6 on J36. These inputs are routed to an auxiliary output which is required 
on some Disc Drives. These three signals are applied to a multiplexer. 

When the Disc Drive is in Run mode, the inputs are coupled directly through the multiplexer, as 
shown in Figure 4-38; that is, from input pin 2 to output pin 4, from pin 5 to pin 7, and from pin 
14 to pin 12. The three outputs from the multiplexer are then decoded in the decoder. Thus, one 
of the three motor phases is turned on according to which of the three CELL inputs is high, and 
the motor rotates. When the Disc Drive is operating in Brake mode, the three CELL inputs are 
decoded so that they are slightly out of phase with the motor phase requirements. Thus, the current 
inputs tend to brake the spindle motor. 
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Figure 4-38. Simplified Diagram of Brushless Motor Circuit 

4.5.13 COMMUTATOR BOARD 

The Commutator board is secured to the rear of the spindle drive motor assembly. The motor shaft 
protrudes through the hole in the center of the board. Three interruptor switches are mounted on 
the commutator board. Each interruptor switch consists of a Light Emitting Diode (LED) on one 
side and a photo transistor on the other as shown on the schematic of the circuit board (Appendix 
C). A shutter is attached to the shaft of the spindle motor and rotates with it. As the shutter 
successively cuts off the light flow to two of the interruptor switches and allows the third switch 
to conduct, the three output lines labeled CELL 1, CELL 2, and CELL 3 are activated in turn. 
The output of the activated switch is routed through a comparator circuit to the Motor Drive Power 
Switch Board through connector P36 and turns on the applicable power phase. 

Table 4-1 is an aid to troubleshooting the spindle drive motor. For example, if input lines CELL 1 
and CELL 2 are high (cells seeing light while CELL 3 line remains inactive), the decoder will cause 
the No. 3 input to the three-phase motor to be low and lines 1 and 2 to be high (ref. figure 4-38). 



4-59 



TABLE 4-1. Normal Run Switching Sequence 





Cell High 


Decoder 


Motor Leads 




Seeing Light 


In Out (low) 


+ - 






M 


A 1 (Pin 2) 


2 3 






1 &2 


A & B 3 (Pin 4) 


1 3 


180° 




2 


B 2 (Pin 3) 


1 2 


Mechanical 


■ 


2&3 


B & C 6 (Pin 7) 


3 2 


Rotation 




3 


C 4 (Pin 5) 


3 1 






3& 1 


C&A 5 (Pin 6) 


2 1 






.Repeat 
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EMERGENCY RETRACT BOARD 



The Emergency Retract Circuit board is used to retract the carriage automatically in event of 
abnormal conditions. The schematic of this circuit board (Appendix C) shows the location of com- 
ponents on the board. During normal operation, the relay is energized, and the output of the FWD 
or REV Drive on the Servo Amplifier Board (SVA) is connected to the DC positioner motor via 
the LINEAR MOTOR HOT line. The components shown in the lower portion of the schematic 
comprise two power supply circuits used to supply a ±15 VDC output from the —18V. and +18V. 
inputs. A zener diode and capacitor in each circuit perform the rectifying, regulating, and filtering 
functions, The —18V. power supply circuit is used to supply a working voltage to the operational 
amplifier shown at the left hand side of the schematic. The +18V. input also is routed through the 
relay contacts to the emitter of the FWD Driver transistor on the SVA board. 

When the Disc Drive enters the Emergency Retract mode, the relay drops. The +18V. line is dis- 
connected and the FWD driver transistor is cut off. The inputs from the linear velocity transducer 
(jumpered on the EIB to connector J34 of the Emergency Retract Board) are amplified by the 
operational amplifier, and the positioner retracts the carriage with the rate of retraction accelerating 
to approximately 10 fps. At this time, the current from the transducer is summed with the reference 
voltage from the —15V. source dropped through the 1.5-megohm resistor, and the rate of backward 
movement is constant. When the carriage is fully retracted, the positioner retracting mechanism hits 
Home switch S8 and opens the switch. The transistor continues to conduct but is disconnected. 
Since the system loses its operating voltage, the positioner remains inoperative and in fully retracted 
position. 
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SECTION 5 
MAINTENANCE 

5.1 INTRODUCTION 

The WANGCO Series F and Series T Magnetic Disc Drives have been designed for exceptional 
serviceability. The clean, functional layout and interconnection of major assemblies, subassemblies, 
and associated components afford superior accessibility, and simplify preventive maintenance, 
replacement, and adjustment procedures. Advanced electronic and mechanical design and con- 
servative component rating contribute to the high performance and reliability featured in 
these units. 

Field servicing of the WANGCO Disc Drive will, in most instances, be confined to infrequent 
preventive maintenance measures and routine performance verification. Should replacement of a 
part of an assembly be required, removal and reinstallation of the respective item will present no 
difficulties because of the modular construction and good accessibility. 

Alignment procedures are straightforward, and adjustment and test points are within easy reach 
when the top cover ($as been removed. Certain replacement procedures necessitate access to the 
bottom area of the Disc Drive. Since in most cases the chassis will be mounted on slides, such 
access is easily accomplished by pulling the unit out of the cabinet as far as required. The internal 
flexible I/O signal cable, which interconnects the stationary I/O connector panel to the slideable 
unit, allows the Disc Drive to be on-line even when the unit is partially removed from its 
mounting rack. 

5.2 SCOPE OF MAINTENANCE 



Servicing of the Series F and Series T Disc Drives can be broadly divided into preventive and 
corrective maintenance. The service work intended to preclude certain malfunctions is of a 
minor, periodic nature and is summarized in Table 5-1. 

Corrective maintenance concerns itself mainly with service on the assembly level. That is, it 
will consist of the substitution, after appropriate diagnosis, of integral subassemblies such as 
plug-in boards, Read/Write heads, etc. It also will include follow-up calibration or adjustment 
where required. 
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In regard to individual (and possibly critical) parts, it is recommended that such work be done 
only after a careful study of the appropriate circuit description in Section 4. This theory study 
should be observed in conjunction with consultation with one of the factory field engineers in 
order to guarantee the continued integrity of the Disc Drive. 

Problem diagnosis can be performed on-line and will be limited only be diagnostic program 
capabilities. Off-line diagnosis may be accomplished with a field exerciser card with positioning 
capabilities but no data interfacing capabilities. A self-contained bench-type exerciser unit, 
available from WANGCO, Inc., provides comprehensive test and diagnostic capabilities. 

This section of the manual provides instructions for the removal and replacement of major 
assemblies and adjustment and calibration procedures that can be performed on-site. 

5.3 PREVENTIVE MAINTENANCE 

5.3.1 INTRODUCTION 

In Disc Drive installations, preventive maintenance is performed only at infrequent intervals, 
since all moving parts (including the recording medium) are normally enclosed, and are purged 
continuously by a clean-air system. However, some contamination of the system is inevitable, 
especially during changing of a removable cartridge. The cartridge itself is a potential source of 
some contamination unless it is maintained in a clean condition. 

5.3.2 PREVENTIVE MAINTENANCE SCHEDULE 

Note in Table 5-1 that 1 year of operation is equivalent to 2,000 operating hours based on a 
single-shift day. This schedule should be modified to shorter intervals if one of the following 
situations prevails: 

A. Operation in excess of normal on-time. 

B. Frequent cartridge exchange. 

C. Adverse environment. 
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TABLE 5-1. Preventive Maintenance Schedule 



ITEM 


INTERVAL 


OPERATION 


Detent Output Signal 


6 months 


Check and verify that the signal conforms with 
the specifications outlined in paragraph 5.6.5. 1 


Disc Cleaning Brushes 


6 months 


Inspect condition (see figure 5-20). Replace 
brushes if necessary. 


Positioner Carriage 
GuHde Rails 


6 months 


Clean with alcohol-saturated swab. Remove all 
cotton residue. 


Read/Write Heads 


6 months 


Check retraction of positioner carriage. Inspect 
and if necessary clean as outlined in paragraph 
5.3.3. 


Spindle Chuck and 
Cone 


6 months 


Clean surfaces, using alcohol-moistened kim- 
wipes. Remove ferrous particles (if any) from 
chuck and magnet ring through application of 
masking tape. 


Fixed Disc 


6 months 


Clean with an alcohol-saturated swab through 
access hole at the front of the unit (see figure 5-1). 


Air Filter: 
PrefiJter 
Main Filter 


1 year 
1 year 


Replace pref ilter (see figure 5-16). 
Inspect main filter. 


Blower Ground Brush 


1 year 


Replace brush assembly. 


Spindle Ground Brush 


1 year 


Replace brush assembly. 


Blower Drive Belt ' 


1 year 


Replace belt (see CAUTION below). 



CAUTION 




CAUTION 



WHEN REPLACING O-RING BELTS, PRE- 
STRETCHING BY HAND MUST BE AVOIDE 
WHEN STRETCHED, BELTS "SET" AND BE 
COME LOOSE WHICH CAN AFFECT MACHI 
PERFORMANCE AND SHORTEN BELT LIFE. 
INSTALL BELTS BY ROLLING THEM INTO 
PLACE WHILE SLOWLY ROTATING PULLEY. 



D. 



NE 



WHEN REPLACING PC BOARDS 
WITH MINIATURE DIP SWITCHES, 
CHECK LABEL BEHIND FRONT 
TRIM PANEL TO VERIFY PROPER 
SWITCH SETTING FOR THE CON- 
FIGURATION. 
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5.3.3 READ/WRITE HEAD INSPECTION AND CLEANING 

Because of the very small clearance between head and disc surfaces, it is imperative that the heads 
(as well as the disc) be kept clean. When in the flying altitude, the heads are separated from the 
disc surface by only a few microns; and because of the high disc speed, even small particles adhering 
to the heads may cause damage to the heads or to the disc surface. 

To inspect the head surfaces for accumulation of dust or oxide particles, remove the cartridge and 
illuminate the head area with a suitable light source. The upper heads may be viewed with the aid 
of a small dental-type mirror. 



CAUTION 



DO NOT TOUCH THE HEAD SURFACE OR 
BRING THEM INTO CONTACT WITH ANY 
OBJECT OTHER THAN THE CLEANING 
APPLICATOR. 

To clean the head surfaces, wipe them with an alcohol-saturated swab. Use 91% isopropyl alcohol 
(I PA) only. Apply very light pressure to the head during this operation. The following cleaning 
aids should be used in cleaning the discs and R/W heads: 

A. Cleaning fluid: 91% isopropyl 'alcohol (IPA) in solution with 9% distilled 

water. Do not use any other type of fluid. 

B. Applicator: Lint-free tissue or cotton swabs. 

5.3.4 FIXED DISC CLEANING 

To gain access to the fixed disc, snap out the trim panel at the front of the unit, and remove the 
two 4-40 screws securing the small access cover as shown in Figure 5-1. This cover is located above 
the air intake grate at the left-hand side of the center of the Disc Drive. Then lift out that cover. 

Unplug connector P1 5 located near the top of the Servo Amplifier Board. This will inhibit the 
servo system and prevent loading of the R/W heads. Install a "scratch" cartridge to obtain disc 
speed control. If a test hub is used, the cartridge interlock switch must be manually activated in 
the following manner. For Series F units, depress the button-type switch (protrudes from the base), 
and keep it depressed by placing masking tape over it. For Series T units, install a matchbook 
cover between the pack sensor and switch actuator. See Figure 5-2. 
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Figure 5-1. Disc Cleaning Hole Location 
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Figure 5-2. Cartridge Interlock Switch Actuation — Series T 
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Insert an alcohol-saturated cotton swab through the access hole In the front of the Disc Drive (ref. 
figure 5-1 ), and lightly move it across both the upper and lower surfaces of the disc. Repeat this 
operation, using a new swab each time, until the swab remains clean. Then secure the small panel 
over the access hole with the two 4-40 screws. 



CAUTION 



USE CARE TO AVOID ANY CONTACT BE- 
TWEEN THE DISC AND THE SWAB STICK. 
MAKE SURE THAT NO COTTON RESIDUE 
IS LEFT WITHIN THE DISC DRIVE AFTER 
CLEANING. 

5.3.5 CARTRIDGE REMOVAL AND HANDLING 

Review the procedure for cartridge loading and removal in Section 3. Load only cartridges that 
are known to be without defects. Keep the cartridge housing as clean as possible. When the 
cartridge is not installed, its air and head entry doors should remain closed at all times. The cover 
of the top loading cartridge should remain in place. 

5.3.6 DISC DRIVE TOP COVER REMOVAL 

5.3.6.1 Introduction. When carrying out the preventive maintenance work, the top cover of 
the Disc Drive must be removed in order to gain access to the various assemblies. The removal of 
this cover differs some what in the Series F and Series T Disc Drives. 

5.3.6.2 Series F. To make the top cover fully accessible, open the loading door and pull the 
unit out of the cabinet. Refer to paragraph 5.4.1 .1 for the procedures for releasing the door- 
locking mechanisms. 

Remove the six screws on the top surface of the cover. Remove the three screws along the front 
lip of the cover. These screws secure this part of the cover to the filler panel between the end caps. 
The top cover can now be lifted off the Disc Drive. 
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5.4 CORRECTIVE MAINTENANCE 

In this part of Section 5, the Series F and Series T Disc Drives are illustrated and described with 
emphasis on assembly configuration and location. The main mechanical differences between the 
two series of drives are identified. Procedures for the removal and replacement of assemblies and 

related components, and adjustment and calibration procedures, are presented. 

5.4.1 GENERAL DESCRIPTION 

The majority of assemblies and components in the Series F and Series T Disc Drives are inter- 
changeable; the units differ essentially only in the cartridge-loading arrangement and the related 
electro-mechanical parts. The Series F Disc Drive incorporates a cartridge receiver that is mech- 
anically coupled to the loading door at the front of the unit. The Series T unit requires no receiver 
since the cartridge is simply inserted at the top of the unit. These mechanical differences are 
apparent in the photographic views of the two units in Figures 5-3 and 5-4. 

Note in Figure 5-3 that only the Series F Disc Drive has a Differentiator Board. Assemblies and 
components accessible from the bottom of the Disc Drive are mounted identically on both the 
Series F and Series T. Figure 5-5 shows these components and assemblies with the major com- 
ponents and assemblies identified. 

Figure 5-6 is a simplified front view of the Series F Disc Drive. It identifies those components that 
either are not visible on the preceding figures or are contained only in the Series F. Figure 5-7 
is a similar simplified front view of the Series T Disc Drive. 

5.4.1.1 Front Door and Cabinet Lock, Series F. The locking mechanism on the Series F Disc 

Drive locks the loading door, and also the cartridge receiver, in place when conditions are unsafe 
for cartridge removal or loading. This locking device also is activated in the* event of power failure 
as explained in the discussion of this feature in Section 4. 

The locking mechanism is partially illustrated in Figure 5-6. The locking action is implemented by 
a locking solenoid mounted on the side of the loading door. The solenoid plunger carries a latch 
that engages a pawl when the solenoid is de-energized. The pawl is mounted on a rotatable plate 
which is connected to the door and cartridge receiver assemblies. When energized, the solenoid 
latch disengages the pawl, and the plate is free to rotate forward. This allows the cartridge loading 
door to be pulled open and down. Mechanical connections simultaneously elevate the cartridge 
receiver and move it forward. 
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Figure 5-3. Series F (Front Loader) With Cover Removed 
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Figure 5-4. Series T (Top Loader) with Cover Removed 
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The Disc Drive is locked into the cabinet by mechanical means. Opening the cartridge loading door 
will not release the unit from the cabinet. Two additional latches, one on each side of the door 
assembly, lock over pins on the stationary slide if the door is closed. To release these latches from 
their locking pins, they must be tripped manually; a slot is provided in each latch for this purpose. 
The painted front trim panel must be snapped out to gain access to the front part of the latch. 
The latch is depressed, and thus released, by applying a downward force on the slot in the latch. 

5.4.1 .2 Front Door and Cabinet Lock. Series T. The Series T Disc Drive incorporates a locking 
mechanism similar to the Series F Disc Drive. Since the Series T unit contains no receiver, the 
locking action involves only the door assembly and the cabinet slides. 

The latching mechanism is partially illustrated in Figure 5-7. When the door is closed and the Load 
mode is not established, the solenoid plungers engage pins mounted to the door assembly. Simul- 
taneously with closure of the door, the latches slide over and engage the slide-mounted locking 
pins which lock the Disc Drive into the cabinet. Then the unit can not be pulled out of the 
cabinet until the solenoids are energized (releasing the pins on the door assembly). 

5.4.1.3 Test Equipment. Test equipment and tools used in maintenance of the Disc Drive are 
listed in Table 5-2. The following equipment is required for use in alignment or calibration pro- 
cedures and in diagnostic routines. 

A. Oscilloscope 

B. Current Probe 

C. Digital Voltmeter (suggested) 

D. Volt-Ohmmeter 

E. Bench Exerciser (suggested) 

5.4.2 REMOVAL AND REPLACEMENT OF MAJOR ASSEMBLIES 

5.4.2.1 Introduction. In the following paragraphs, the procedures for removal of major 

assemblies for servicing or exchange are outlined in detail. The chart in Figure 5-8 summarizes 
the operations and their sequence. This chart indicates that where the disc is involved, the 
removal operations preceding the disc removal differ somewhat between the Series F and Series T 
Disc Drives. 
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TABLE 5-2. Standard and Special Accessories and Service Aids (continued) 



en 



Description 


Manufacturer 


Part No. 


Allen wrench, 1/16 in. 


Handi Hex Key 


— 


Allen wrench, 3/32 in. 


Handi Hex Key 


— 


Crescent wrench, adjustable, 4 in. 


Claude Michael 


AC14 


Screwdriver Set 


XceLite 


TS88 


Screwdriver, potentiometer alignment 


Walpo Electronics 


2525 


Screwdriver, torque 


Utica Tool 


TS30 


Screwdriver, ball point, 5/32 in. 


Bondhus 


BS-5/32 


Screwdriver, ball point, 3/16 in. ■ . 


Bondhus 


BS-3/16 


Oscilloscope, dual-trace 


Tektronix 


453 (or equiv.) 


Probe, (X10J 


Tektronix 


rouooM 


Probe (X1) 


Tektronix 


P601 1 


Probe, current 


Tektronix 


P6021 (or equiv.) 


Viewing Hood 


Tektronix 


016-0180-00 


Digital Voltmeter (suggested) 


Digitic 


Z202 (or equiv.) 


VOM 


Triplett 


800 (or equiv.) 


Cable Extractor 


3M 


3438 


I C Extender, 14-pin (suggested) 


A. P., Inc. 


TC14 


IC Extender, 16-pin (suggested) 


A.P., Inc. 


TC16 


Disc Exerciser, Bench-type (suggested) 


WANGCO 


300303 


Torque wrench, head alignment 


WANGCO 


T00425 


Filler Panel, 1 in., Top Load (fills gap above "T" in cabinet), XX=paint color 


WANGCO 


300905-1 XX 


Shipping bracket, left (used if customer does not want cabinet slides) 


WANGCO 


300608-001 


Shipping bracket, right (used if customer does not want cabinet slides) 


WANGCO 


300608-002 



TABLE 5-2. Standard and Special Accessories and Service Aids (continued) 






Description 


Manufacturer 


Part No. 


Test Hub, Front Load (service aid), XX = no. of sectors 


WANGCO 


101179-OXX 


Test Hub, Top Load (service aid), XX = no. of sectors 


WANGCO 


101180-OXX 


Cartridge, Front Load, 2200 BPi with .020-in. sector slots, XX = no. of sectors 


WANGCO 


100442-OXX 


Cartridge, Top Load, 2200 BPI with .020-in. sector slots, XX = no. of sectors 


WANGCO 


100443-OXX 


C.E. Alignment Cartridge, Front Load, 2200 BPI Tri-Bit Type 


WANGCO 


301488-001 


C.E. Alignment Cartridge, Top Load, 2200 BPI Tri-Bit Type 


WANGCO 


301488-002 


C.E. Alignment Cartridge, Front- Load, Cat-Eye Type (customer request only) 


WANGCO 


300805-001 


C.E. Alignment Cartridge, Top Load, (not for 4400 BPI) 


WANGCO 


300807-001 


PWB Extender Board (service aid) 


WANGCO 


300034-001 


DEB PWB Extender Board (service aid) 


WANGCO 


300145-001 


PRB PWB Extender Board (service aid) 


WANGCO 


300403-001 


Power Supply Extender Cable (service aid) 


WANGCO 


300985-001 or V 
300985-002 £J'J 


SVA PWB Extender Cable (service aid) 


WANGCO 


300789-001 * 6 


Head Extender Cable (adapter for testing Write current) 


WANGCO 


101183-001 


Head Extender Cable 


WANGCO 


300289 


Daisy Chain Cable (standard twisted pair), XXX = length in inches 


WANGCO 


300118-XXX 


Daisy Chain Cable Kit (flat 3M cable), XXX = length in inches 


WANGCO 


30091 7-XXX 


I/O Adapter (part of Daisy Chain Cable Kit), J22 standard to 3M cable 


WANGCO 


300915-001 


I/O Adapter (part of Daisy Chain Cable Kit), J23 standard to 3M cable 


WANGCO 


300916-001 


Cable, flat. 50 conductor (part of Daisy Chain Cable Kit), XXX = length in inches 


WANGCO 


300944-XXX 


Cable, Interface, Front Load, W to D-30 - Male, XXX = length in inches 


WANGCO 


300119-XXX 


Cable, Interface, W to Caelus 


WANGCO 


300127-001 






TABLE 5-2. Standard and Special Accessories and Service Aids (concluded) 



en 



Description 


Manufacturer 


Part No. 


Cable, Interface, W to D-40, XXX = length in inches 

Cable, Interface, W to Data General (Logicon), XXX = length in inches 

Cable, Interface, W to D-30 — Special, XXX = length in inches 

Cable, Interface, W to D-30 - Female 

Field Exerciser Board (suggested) 


WANGCO 
WANGCO 
WANGCO 
WANGCO 
WANGCO 


300377-XXX 
300423-XXX 
300566-XXX 
300795-001 

Available upon 
request 



5.4.2.2 Top Cover Replacement. In the procedures outlined in the removal and alignment 

paragraphs, it is assumed that the unit has been shut down and disconnected from the AC power 
source. If rack-mounted, the Disc Drive will have been pulled out of the rack on its slides. The 
cartridge will have been removed, as well as the top cover. The removal of the top cover differs 
in the two series of Disc Drives as described in paragraph 5.3.6. To reinstall the top cover on the 
Series F disc drive, insert all six screws loosely to permit slight shifting of the cover for hole 
alignment. Then tighten each of the six screws evenly. 



CAUTION 



TO PREVENT DAMAGE TO THE TOP COVER 
ON THE SERIES T DISC DRIVE, THE FOL- 
LOWING HOLE ALIGNMENT PROCEDURE 
SHOULD BE FOLLOWED. 

To reinstall the top cover on the Series T Disc Drive, perform the following steps: 

A. Set the top cover in place, and insert the mounting screw in the access hole 
located toward the rear of the unit, as shown in Figure 5-9. 

B. Check alignment of the holes in the top cover over the threaded standoffs, and 
if all holes align, insert and tighten all four mounting screws. 

C. If all three front holes are not aligned with the threaded standoffs, loosen the 
two screws through the horizontal fuse mounting bracket on the power supply 
assembly (ref. figure 5-9). 

D. Shift the chassis slightly to align all three front access holes, then insert the 
three mounting screws. 

E. Tighten all four mounting screws and the two screws securing the horizontal 
fuse mounting bracket. 

5.4.2.3 Power Supply Removal and Replacement. To remove the power supply, refer to 

Figure 5-10 and perform the following steps: 

A. Disconnect connectors P10, P18, P9, and P16 (on the end of the positioner 
harness). 

B. Remove the two %-20 screws that fasten the power supply to the top edge of 
the casting. 
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Figure 5-9. Top Cover Hole Alignment 

C. Loosen the captive screw located at the base of the power supply. Access is 
through a hole in the bracket (near the fuse holders) at the top of the power 
supply. The power supply can now be lifted from the Disc Drive. 

D. To replace the power supply, apply silicon grease or casting, tighten the captive 
screw at the base of the power supply and install the two %-20 screws to fasten 
the power supply to the top edge of the casting. 

E. Reconnect plugs P10, P18, P9, and P16. 

F. Apply power and perform the power supply check outlined in paragraph 5.6.2. 

5.4.2.4 Positioner Assembly Removal. To remove the positioner assembly, refer to Figure 

5-11 and perform the following steps: 

A. Install the shipping restraint shown in Figure 2-2. 

B. Disconnect connectors P14, P15, P16, P28, P30, and P24 through P27 (if leads 
are installed), and P24 on some models (if required). 

C. Remove the interconnect board cover on the bottom of the Disc Drive by re- 
moving the six 6-32 Phillips head screws. 

D. Remove the three 10-32 cap screws used to fasten the positioner assembly to the 
casting. Access is from the bottom of the unit through the three access holes in 
the Interconnect board. 
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CAUTION 



DO NOT REMOVE HEAD LOAD CAMS OR 
HEAD MOUNTING BLOCK IN THE FIELD 
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CAUTION 



DURING THE REMOVAL OF THE POSI- 
TIONER, CONTACT BETWEEN THE CAR- 
RIAGE FRONT END STOP AND THE FIXED 
DISC MUST BE AVOIDED. DO NOT LIFT 
THE POSITIONER BY THE HEAD LOAD 
CAM OR THE VELOCITY TACHOMETER. 
FOLLOW THE PROCEDURE BELOW. 



Lift the positioner slowly off the casting while constantly observing clearance 
between the carriage end stop and the disc. Gradually slant the positioner rear 
end upward and lift it from the unit toward the rear. 



NOTE 



Two guide pins approximately 1/8-inch long 
protrude from the base of the positioner into 
the casting. 

5.4.2.5 Positioner Assembly Replacement. To replace the positioner assembly, perform the 

following steps: 

A. Follow the reverse order of the procedure in paragraph 5.4.2.4. Observe the same 
caution in regard to clearance as practiced during removal. 

B. After the positioner assembly has been completely installed, perform the 
following adjustments: 

1) SVA Adjustment (5.6.4) 5) Head Alignment (5.6.8) 

2) Run-To-Load Adjustment (5.6.5) 6) Index Alignment (5.6.9) 

3) Write Current Adjustment (5.6.6) 7) Temp. Comp. Check (200 TPI 

4) Data Separator Adjustment (5.6.7) only) (5.6.10) 
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5.4.2.6 Fixed Disc Removal (Preliminary Operations) . The fixed disc should be removed 

prior to removal of the spindle assembly. 



NOTE 



Data written on the fixed disc can not be re- 
covered when the disc is removed from the 
spindle because the sector identity will be lost. 
If such data is to be retained, it should be trans- 
ferred to a "scratch cartridge" prior to removal 
of the fixed disc. If the disc is to be reused, 
extreme care must be used to ensure that the 
disc remains clean and does not touch hard 
surfaces. 

5.4.2.7 Series T. The preliminary disassembly, leading to the exposure of the fixed disc, 

differs somewhat between the two series of Disc Drives. To remove the Series T fixed disc assem- 
bly, perform the following steps: 

A. Remove the colored trim panel on the front of the unit. 

B. Remove the four 6-32 flat-head screws retaining the operator's control switch 
plate, but leave the switch plate in place. 

C. Remove the single 6-32 screw (facing upward) inside the vertical end caps on 
each side of the bottom of the unit. 

D. Remove the two 6-32 screws at the top of each end cap used to fasten each 
end cap mounting to the shroud. The end caps and upper mounting brackets 
now can be removed from the Disc Drive. 

E. Disconnect the guides by removing the last mounting screw (one of three). The 
guides will be connected only to the door which can now be opened only part 
way. 

F. Remove the shroud as follows: take off the three standoffs and the remaining 
screws around the perimeter of the shroud. Disconnect the solenoid wires at the 
mating plug and jack receptacles inside the shroud, and lift the shroud off the 
Disc Drive. 
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G. Remove the actuator for the cartridge interlock microswitch as follows: the 
vertical actuator, which engages the microswitch, is held in place by a retaining 
ring. Remove the retaining ring, and lift out the actuator through the top of the 
sheet metal strip, 

H. Remove the fixed disc cover as follows: this black sheet metal piece, which 
covers the fixed disc, extends down the front and wraps underneath the casting. 
Remove all screws and stand-offs around the perimeter of the cover, as well as 
the three 6-32 flat-head screws on the bottom of the cover. Unplug connector 
F12 for the cartridge motor transducer, and remove the cover. The fixed disc 
in the Series T Disc Drive is now exposed. 

5.4.2.8 Series F. Prior to removing the fixed disc assembly on the Series F Disc Drive, refer 
to Figure 5-12, and perform the following steps: 

A. Remove the colored trim panel and the retaining screws on the operator's control 
switch plate by the same procedure as in Step B of paragraph 5.4.2.7. 

B. Remove the two 6-32 screws (one for each end cap) directly below the end caps 
on the bottom of the unit. Remove the end caps and the top panel connecting 
the caps. 

C. Remove the screws and stand-offs around the perimeter of the fixed disc cover 
as well as the three screws on the bottom front part of the cover (ref. figure 5-12). 
Unplug connector P12 for the cartridge sector transducer. Disconnect and tag 

the solenoid leads. 

D. Remove the front screw on the solenoid mounting plate. The fixed disc cover 
can now be lifted off the unit, and the fixed disc in the Series F Disc Drive is 
now exposed. 

5.4.2.9 Fixed Disc Removal. When the preliminary steps have been performed, remove the 
fixed disc as follows: 

A. Remove the six 6-32 nuts and washers on the perimeter of the spindle. Remove 
the fixed disc clamp ring. 

B. Remove the disc from the spindle assembly. 

C. If removal of the spindle assembly is not required, disregard paragraphs 5.4.2.10 
through 5.4.2.13 and proceed to paragraph 5.4.2.14. 
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Figure 5-12. Lower Disc Cover Mounting Screws 



5.4.2. 1 Thermistor Assembly Removal (200 TPI Units Only) . To remove the thermistor 
assembly, perform the following steps: 

A. Remove the 6-32 screw securing the assembly (ref. figure 5-7). 

B. Disconnect plug P31, and remove the assembly. 

C. Reverse steps for replacement. Apply silicon grease to the lower side of the 
assembly prior to its installation. 



5.4.2.1 1 Spindle Assembly Removal. To remove the spindle assembly, see Figures 5-5 and 5-13 and 
perform the following steps: 

A. Lift the belt off the two pulleys at the bottom of the Disc Drive. 

B. Remove the three 6-32 screws used to fasten the gasket cover to the base, 
and remove the gasket. 

C. Remove the air filter access cover, loosen the wedge-shaped filter clamps, and 
remove the air filter (ref. figure 5-16). 

D. Disconnect the spindle motor plugs from the Power Switch Board located in 
the plenum chamber (ref. figure 5-17). 

E. Remove the three %-20 cap screws used to fasten the spindle assembly to the 
casting. Access is through three corresponding holes in the casting. The spindle 
assembly can now be lifted from the Disc Drive. 

F. At this point, the fixed disc sector ring can be removed if it is to be replaced (to 
change the number of sectors). If removal of the fixed disc sector ring is not 
required, disregard paragraph 5.4.2.12 and proceed to paragraph 5.4.2.13. 



5.4.2.1 2 Fixed Disc Sector Ring Removal. The sector ring is mounted to the bottom side of 
the fixed disc hub by means of the same six 6-32 screws used to secure the fixed disc. Remove 
these six screws, and lift off the sector ring. 

5.4.2.13 Spindle Assembly Replacement. To replace the spindle assembly, perform the 
following steps: 
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Figure 5-13. Spindle Assembly 
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A. Seat the spindle assembly in the casting, and replace the three %-20 cap screws 
securing the assembly. 



NOTE 



The spindle assembly fits snugly into the casting 
hole. When inspecting the spindle assembly, 
make certain that it is inserted perfectly straight. 
No undue force should be used (or necessary) 
when performing this operation. 

B. Reconnect the spindle motor plugs. 



5.4.2. 14 Disc Brush Motor Replacement. To replace the disc brush motor, refer to Figure 5-14 
and perform the following steps: 

A. Extract leads from plugs P1 1-6 and P1 1-1 or P1 1-4. An alternate method is to 
unsolder the two leads on the motor housing on top of the base plate. 

B. Loosen the 6-32 Allen head set screw located at one end of the plastic crank. 
Lift. tN crank off the motor shaft. 

C. Remove the two 4-40 screws used to secure the motor to the casting (top side 
of the base plate), and lift out the motor. 



NOTE 



100 and 200 TPI motors differ and are so 
marked 

100 TPI -4 rpm 

200TPI-1rpm 
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Figure 5-14. Disc Brush Drive Mechanism 



5.4.2.15 Reassembly of Disc Drive. Jo reassemble the Disc Drive, perform the following steps: 



A. 



B. 



D. 



Clean the casting cavity; a vacuum cleaner and suitable nozzle can be used for 
this purpose. 

Install the fixed disc on the six 6-32 studs on the spindle hub; hold the disc by 
its edges. Make sure that the disc is perfectly clean (no dust or finger prints) and 
that any marking (serial number, etc.) on the inner uncoated area of the disc is 
facing up. The disc must be properly seated on the guide ridge of the spindle hub. 
Install the clamp ring, replace the six nylon washers with new washers, and in- 
stall the 6-32 nuts. Tighten the nuts alternately in a criss-cross pattern, and tighten 
each nut to 8 inch-pounds with a torque wrench. 

Reassemble the Disc Drive in the reverse order of its disassembly as previously 
described. Verify both transducer outputs and align the heads and index to data. 
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5.4.3 REMOVAL AND REPLACEMENT OF SUBASSEMBLIES 

In the following paragraphs, removal for servicing or replacement of subassemblies and associated 
components is described in detail. Figure 5-15 summarizes these operations. 

5.4.3.1 Air Filter . The air filter, as shown in Figure 5-16, is located in the rectangular cavity 

in the bottom side of the base casting adjacent to the spindle assembly. It is retained by a sheet 
metal cover. To remove this assembly, perform the following steps: 

A. Remove the seven 6-32 flat-head screws used to secure the air filter cover to 
the casting, and remove the air filter cover. 

B. Loosen the two wedge-shaped clamps on the filter, remove the filter element, 
and inspect. Replace the filter element if necessary. 

C. If only the prefilter element is to be replaced, peel this part off the filter element 
and apply a new prefilter (on same side of main filter). 

D. To reinstall the filter element, perform these steps in the reverse order used for 
air filter removal. 



5.4.3.2 Filter Element Replacement. When reinstalling the filter element, make sure that the 

arrow label (which indicates the direction of air flow) on the filter case points toward the outside 
wall of the casting. The prefilter will face the spindle assembly. 



| MOTE 



If the following parts are to be replaced, per- 
form these operations before reinstalling the 
filter element: 

1 . Fixed Disc Sector Transducer. 

2. Motor Drive Power Switch Circuit Board. 

3. Spindle Drive Regulator Circuit Board. 

5.4,3.3 Fixed Disc Sector Transducer. The Fixed Disc Sector Transducer is screwed into the 

casting in the plenum chamber and is accessible from the air filter cavity. If the air filter is in 
place, first remove that component. Then perform the following steps: 
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Figure 5-15. Removal/Replacement Guide — Subassemblies 
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A. To remove the sector transducer, unplug connector P13, loosen the jam nut that 
locks the transducer body, and screw the transducer out of the casting. 

B. After the transducer has been replaced, its position relative to the fixed disc 
sector ring must be adjusted. To adjust the transducer position, place an 0.005- 
inch shim between the transducer tip and the sector ring. Screw the transducer 
toward the sector ring until the 0.005-inch clearance is obtained. Tighten the 
jam nut to secure the transducer to the casting, and remove the shim. 



| NOTE | 



This mechanical adjustment of the transducer 
can be performed only if the fixed disc has 
been removed. If it is in place, the alternate 
procedures outlined in steps C and D must be 
used, since it is not possible to insert the shim 
with the disc in place. 

C. Alternate Transducer Adjustment: Screw the transducer into the casting until 
it just touches the fixed disc sector ring. Then back off the transducer (counter- 
clockwise) approximately one-quarter turn. 

D. Perform the transducer adjustment procedure described in paragraph 5.4.3.12. 

5.4.3.4 Motor Drive Power Switch Board. This circuit board is located in the plenum chamber, 

next to the spindle assembly, and is accessible from the air filter cavity. If the air filter is in place, 
first remove this component. To remove the Motor Drive Power Switch Board, unplug all electrical 
connectors from the board. Remove the two 6-32 screws which are available from below the base 
plate and which are used to mount the heatsink to the casting. The board then may be lifted out 
of the chamber. Refer to Figure 5-17 for the location of this circuit board. Apply a liberal coating 
of silicon grease of the base of the heatsink on the Motor Drive Power Board. 



5.4.3.5 Spindle Drive Regulator Board . This circuit board is located in the plenum chamber, 

as shown in Figure 5-17, and is accessible from the air filter cavity. If the air filter is in place, first 
remove this component. To remove the circuit board, disconnect the electrical leads and take out 
the four 6-32 machine screws that mount the heatsink to the casting. When installing this circuit 
board, apply a generous coating of silicon grease to the base of the heatsink prior to mounting. 
This is necessary to ensure adequate heat transfer to the casting. 
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Figure 5- 17. Spindle Motor Control Boards 

5.4.3.6 Operator's Control/ I ndicator Assembly . This assembly consists of a metal plate on 

which the control switches and indicators are mounted. The assembly is mounted to the vertical 
sheet metal panel (part of the fixed disc cover) across the front of the chassis with four 6-32 flat- 
head screws. The wire harness that connects the control assembly with the Electronics Interconnect 
Board is routed through the casting behind the blower access cover. 

To remove the OCP (Operator's Control Panel), perform the following steps: 

A. Remove the four 6-32 screws used to secure the control assembly plate to the 
Disc Drive chassis. 

B. Remove the two 6-32 set screws in the rim of the blower pulley; then slide the 
pulley off its shaft. See Figure 5-18. 

C. Remove the nine 6-32 screws that fasten the blower access cover. These include 
the three screws around the pulley which are used to hold the bearing assembly 
to the cover. Remove the access cover. 
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Figure 5-i1 8. Blower Shaft Ground Brush — Mounting 
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D. Unplug connector P8 (on the other end of the harness) from the Electronics 
Interconnect Board, and unplug connector P19. Remove the three wires from 
cartridge interlock switch S9. Then remove the harness and control assembly 
from the Disc Drive. 

E. To replace the control assembly, follow in reverse order the procedure used for 
disassembly. 



NOTE 



If the blower shaft ground brush is to be re- 
placed, this should be done prior to reinstalling 
the blower access cover and the blower pulley. 

5.4.3.7 Blower Shaft Ground Brush. The blower shaft ground brush is mounted in the bearing 
housing of the blower. The brush is to be replaced if the resistance between the blower shaft and 
the casting exceeds 1.5 Ohms (with the shaft rotating). To replace the brush, remove the slotted 
screw at the back of the brush holder, remove the brush, and substitute a new brush. Figure 5-18 
shows the configuration of the brush assembly mounting. 

5.4.3.8 Spindle Ground Brush. The spindle ground brush is mounted on the side of the spindle 
motor. Brush replacement is indicated if the resistance between the spindle shaft and the casting 
exceeds 1.5 Ohms (with the shaft rotating). To remove the spindle ground brush, remove the air 
filter and remove the screw securing the brush in the spindle assembly, as shown in Figure 5-19. 
Take out the brush. To replace the ground brush, reverse the procedure. 

5.4.3.9 Disc Cleaning Brush Assembly. The Disc Drive contains cleaning brushes that sweep 
the disc(s) once during the start operating cycle. The Series F units contain a set of two brushes 
which are used to sweep the disc surface. The Series T units contain two sets, each of which con- 
tains four brushes, one set being used to sweep the fixed disc and one set for the cartridge disc. 
If the brushes are not in good condition (bristle tips are not touching), they must be replaced. 
See Figure 5-20 for correct mounting of the cleaning brushes. 

Access to the brush assembly is through an opening on top of the fixed disc cover in the Series F 
Disc Drive and a similar opening on top of the shroud in the Series T Disc Drive. These openings 
are normally closed by covers. To remove the cleaning brushes, perform the following steps: 
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Figure 5-19. Spindle Shaft Ground Brush - Mounting 
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Figure 5-20. Disc Cleaning Brushes - Installation/Replacement Guide 
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A. Remove the two 6-32 screws that secure the cover, and take off the cover. 

B. Remove the hair-pin shaped clip located on top of the brush arm assembly, and 
lift off the assembly. 

C. To replace the brushes, pull them (one at a time) from the brush arms. Install 
new brushes. Also observe proper keying of the brushes in the arm; there are 
two types of brushes, a right-hand brush and a left-hand brush. 



NOTE 



The brush may be installed only once, or its 
retention capabilities are greatly decreased. 



5.4.3.10 Cartridge Interloc k Switch. This mechanism consists of a microswitch and a plunger- 
type actuator on its upper end. When the disc cartridge housing is seated in the Disc Drive, the 
actuator is engaged. The switch is located at the left-hand side of the control/indicator mounting 
plate and is accessible when the trim panel at the front of the unit is removed. A photo of the 
cartridge interlock switch is included in Figure 5- 21. 



To remove the cartridge interlock switch subassembly, perform the following steps: 

A. If the actuator is to be taken off, remove the retaining ring with which it is; 
secured. Then lift the actuator through the top of the fixed disc cover. 

B. To remove the microswitch, unplug the leads from the switch terminals and 
remove the two 4-40 screws used to fasten the switch to its mounting plate. 

C. After the switch has been replaced, verify the proper operation of the switch/ 
actuator. If necessary, the switch position should be adjusted. 
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Figure 5-21. Cartridge Interlock Switch Assembly 



D. To adjust the microswitch position, slightly loosen the two switch mounting 
screws. Install a disc cartridge and close the door. On the Series T Disc Drive 
the bottom cover must be installed on the cartridge. 

E. Move the switch against the actuator until it clicks, indicating that the switch 
has been actuated. Tighten the switch mounting screws while holding the switch 
securely in the adjusted position. 



NOTE 



Some small travel should remain in the switch 
after it has been adjusted. That is, the actuator 
plunger should not press the switch mechanism 
to its stop when the cartridge is seated. 
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5.4.3.1 1 Disc Brush Home Switch. This microswitch is located next to the cam of the disc 
brush drive mechanism below the base plate (ref. figure 5-14). To remove the microswitch, perform 
the following steps: 

A. Unplug the two leads from the switch terminals, and remove the two 4-40 screws 
used to secure the switch to the base. 

B. After the switch has been replaced, verify proper operation, and adjust switch 
position if necessary. 

C. To adjust the microswitch position, bend the actuator arm so that it actuates the 
switch as indicated by a click in the switch as the switch arm is halfway up 

the cam. 



CAUTION 



WHEN TESTING AND ADJUSTING THE 
SWITCH MECHANISM, DO NOT ROTATE 
THE CAM BY HAND UNLESS THE LINK- 
AGE TO THE BRUSH MOTOR (ref. figure 5-14) 
HAS BEEN DISCONNECTED. DAMAGE TO 
THE MOTOR HEAD WILL RESULT IF THE 
LINKAGE IS DRIVEN MANUALLY. 

5.4.3.1 2 Index/Sector Transducer, Series F. The index/sector transducer is a magnetic pickup 
device that is mounted on the top side of the fixed disc cover near the spindle hub as shown in 
Figure 5-22. 

To remove the transducer, perform the following steps: 

A. Remove the two 4-40 screws. Note or mark the position of the transducer on 
the bracket. This will facilitate index alignment-! 

B. When reinstalling the transducer, line it up to its original position mark as 
noted in step A. After replacement, perform the removable disc Index/Sector 
transducer check. This procedure is outlined in paragraph 5.6.3.3 and alignment 
is outlined in paragraph 5.6.9. 
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Figure 5-22. Index/Sector Transducer, Series F 

5.4.3.13 Index/Sector Transducer, Series T . The index/sector transducer in the Series T Disc 
Drive is a magnetic pickup device mounted on top of the fixed disc cover near the spindle hub 
as shown in Figure 5-23. 

To remove the transducer, perform the following steps: 

A. To check the transducer for continuity of its winding, disconnect connector P1 2 
from the Electronics Interconnect Board and remove the disc cartridge. Using an 
ohmmeter, measure the resistance between the two contacts of P1 2. If this 
measurement indicates an open winding, the transducer must be replaced. 

B. To replace the transducer, loosen the 6-32 set screw in the side of the transducer 
mounting block. Remove the leads from the housing of connector P1 2. Turn 
the transducer counterclockwise until it is completely removed from the 
mounting block. 
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Figure 5-23. Index/Sector Transducer - Series T 



C. Install a test hub on the spindle. Screw the replacement transducer into the 
mounting block (clockwise rotation) until it just touches the sector ring. Back 
off the transducer slightly, and with the aid of a shim, adjust the clearance be- 
tween the transducer pole tip and the sector ring to 0.005". Reroute the trans- 
ducer leads, insert the leads in the housing of connector P12. 

D. Perform the removable transducer adjustment as described in paragraph 5.6.3.1 
and the alignment procedures outlined in paragraph 5.6.9. 



5.4.3.14 Plug-In Circuit Boards. The Disc Drive contains seven plug-in circuit boards (which are 
identified in figures 5-3 and 5-4). To remove the printed circuit boards, perform the following steps: 

A. To remove any of the five boards in the card cage next to the positioner assembly, 
simultaneously lift up the two extractor levers on the top edge of the board being 
removed. The circuit board will be automatically extracted from its receptacle. 
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CAUT ION 

TURN OFF THE POWER SWITCH ON THE 
OPERATOR CONTROL PANEL BEFORE RE- 
MOVING ANY OF THE CIRCUIT BOARDS. 

B. After removing the Data Interface Board, unplug I/O cable connector P20 from 
the board using 3M extracting tool No. 3438 (WANGCO P/N 108200). 

C. Before the Servo Amplifier Board is removed, the harness connector (plug P1 5) 
must be disconnected. 

D. The two boards adjacent to the power supply assembly are removed by pulling 
them straight up out of their connectors and vertical guides. Prior to removing 
the Power Regulator Board, unplug connector P18 from that circuit board. 

E. After replacement of the following circuit boards, the respective adjustment and 
alignment procedures should be performed as outlined in the following paragraphs. 



1) Data Interface Board — Perform the Data Separator Adjustment 
procedure, paragraph 5.6.7. 

2) Disc Control Board — Perform the Run to Load Adjustment procedure, 
paragraph 5.6.5, also perform the Head Alignment procedures outlined 
in paragraph 5.6.8. 

3) Servo Amplifier Board - Perform the S.V.A. Adjustment procedure, 
paragraph 5.6.4, and the Head Alignment procedure, paragraph 5.6.8. 

4) Data Electronics Board — Perform the Write Current Adjustment, 
paragraph 5.6.6 and the Data Separator Adjustment, paragraph 5.6.7. 



5.4.3.15 Electronics Interconnect Board. This circuit board (mother board) incorporates the 
connecting receptacles for all seven plug-in boards as well as connecting pins for various harness 
cable connectors (ref. the interconnect drawing). The Electronics Interconnect Board is located 
below the base plate (ref. figure 5-5). To take out the Electronics Interconnect Board, perform the 
following steps: 
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A. Remove the seven plug-in circuit boards. 

B. Unplug all cable connectors. 

C. Remove the two 6-32 screws that fasten each of the two brackets used to secure 
the card cage to the base casting. Then disconnect the two brackets from the 
frame but not from the casting. 

D. Remove all screws that fasten the Electronics Interconnect Board to the casting. 
The screws are accessible from the bottom of the Disc Drive (ref. figure 5-5). 



NOTE 



The card cage and the vertical guides on connectors 
J6 and J7 should not be removed from the Elec- 
tronics Interconnect Board under normal conditions. 

5.4.3.16 Read/Write Head Assemblies. Each Read/Write head assembly consists of a circular 
ceramic pad that contains the Read/Write and Erase coils, a gimbal spring used to support the 
head pad on the head arm, and the head arm which is mounted to the positioner carriage. A highly 
flexible four-wire cable interconnects each head with the Data Electronics Board. Each of the four 
conductors carries a five-pin connector on its free-end which plugs into a corresponding receptacle 
on the Data Electronics Board. See Figure 5- 24 for a line drawing of a ReadAA/rite head assembly. 

Replacement of the head assemblies is simplified if the power supply assembly is temporarily 
removed from the Disc Drive to obtain unrestricted access to the head area. However, it is possible 
to remove the Read/Write heads with the power supply in place. 



NOTE 



Prior to removal of the heads associated with 
the fixed disc (the lower pair of heads), data 
written on the fixed disc should be transferred 
to a "scratch cartridge" since such data may 
not be recoverable after head replacement. 
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Figure 5-24. Read/Write Head Assembly 

To remove the Read/Write heads, perform the following steps: 

A. Remove the power supply unit (ref. paragraph 5.4.2.3) after making sure that 
the line cord has been removed from the wall outlet. 

B. Unplug the head cable connectors from the Data Electronics Board. 

C. Remove the two 4-40 cap screws used to secure the head clamp for the upper 
head pair to the carriage, and remove the head clamp. 

D. Carefully lift the upper head arm off the ramp, and remove it from the cartridge. 
Then remove the lower head assembly in the same manner. 

E. Repeat the procedures performed in C and D to remove the lower head pair. 
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CAUTION 



DURING THE REPLACEMENT OF THE HEAD 
ASSEMBLIES, BE SURE TO AVOID CON- 
TACT BETWEEN THE HEAD PADS AND ANY 
OTHER OBJECT. DO NOT BEND THE HEAD 
BEING REMOVED BEYOND THE CAM 
HEIGHT TO AVOID DAMAGE TO THE HEAD. 

To replace the head assemblies, reassemble per disassembly order of steps D through B of the 
procedure used for head removal. Start with the lower head of the fixed disc head pair, and pro- 
ceed upward to the upper head of the removable cartridge head pair. 

After replacement of a head assembly, perform the following procedures: 

A. Data Separator adjustments, paragraph 5.6.7. 

B. Head alignment, paragraph 5.6.8. 

5.4.3.1 7 I/O Interconnect Cable. This flexible cable provides input/output signal connections 
between the I/O Connector Board (mounted on the rear panel of the Disc Drive) and the Data 
Interface Board (mother board). The cable is terminated with a 50-pin connector at each end; 
these connectors mate with pins on the Data Interface Board and the I/O Connector Board. 

To remove the I/O interconnect cable, disconnect the two 50-pin connectors at each of the two 
circuit boards. Use the 3M extracting tool for this operation to facilitate removal of the two 
connectors. Remove the upper screws from the vertical rod in the cable guide bracket. Then un- 
snap the cable clamps, tilt the rod, and slide out the I/O interconnect cable assembly. 

5.4.3.18 I/O Connector Board. This circuit board is mounted on the rear panel of the Disc 
Drive. It incorporates the input/output line connectors and line drivers and receivers (ref. figure 2-3). 

To remove the I/O Connector Board, take out the four mounting screws (one at each corner) used 
to fasten the circuit board to the rear panel, and lift out the board and its mylar cover. Unplug the 
I/O Interconnecting cable from the board using the IBM extracting tool to facilitate disconnection 
without damage. 
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5.4.3.19 Door Lock Solenoid, Series F . This solenoid is located near the right-hand edge of the 
base plate (ref. figure 5-6) and is mounted on a small mounting plate that is bolted to the fixed 
disc cover. To remove the door lock solenoid, perform the following steps: 

A. Prior to disconnecting the leads from the solenoid, record and tag the polarity 
of the connections; one of the solenoid terminals is color-coded, and the leads 
must be reconnected in the same configuration. 

B. Unplug the two leads from the terminal tabs on the solenoid. 

C. Remove the two 6-32 screws used to secure the mounting plate to the fixed disc 
cover. The mounting plate and the solenoid can now be lifted off the fixed disc 
cover. 

D. Remove the two 6-32 screws that secure the solenoid to the mounting plate. 

5.4.3.20 Door Lock Solenoid, Series T. These solenoids are located behind the door assembly 
(ref. figure 5-7) and are mounted on two small mounting plates that are bolted to the top of the 
shroud. To remove a door lock solenoid, perform the same steps used to remove the door lock 
solenoid for the Series F in the preceding paragraph. Make sure that the attaching plug is dis- 
connected. If only one solenoid is to be replaced, unsolder the leads and tag each lead to indicate 
its polarity as described in step A of paragraph 5.4.3.19. 

5.4.3.21 Emergency Retract PWB Assembly. This printed circuit board is located at the rear 
side of the Disc Drive, and is mounted next to the positioner assembly. To replace this circuit 
board, see Figure 5-25 and perform the following steps: 

A. Disconnect plug P28 and remove the four 4-40 screws used to secure the board. 
Disconnect the positioner ground wire and remove the board assembly. 

B. To install the board assembly, reverse the steps used to remove the board. Ensure 
that the positioner ground wire is connected to the same screw as the one from 
which it was removed. 
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Figure 5-25. Emergency Retract PWB Assembly 

5.4.3.22 Commutator Board Removal. This circuit board is mounted on the rear of the 
spindle motor assembly with the spindle motor shaft extending through the center of the 
doughnut-shaped Commutator Board. To replace this circuit board, perform the following steps: 

A. Slide the Disc Drive out of the rack, and remove the Allen-head screw in the 
center of the spindle motor drive pulley. 

B. When the pulley is removed, the three Phillips-head screws used to fasten the 
Commutator Board to the spindle assembly are accessible. Remove the three 
screws. 

C. Replacement is done by reversing the steps used in removal. 

D. Replace the defective Commutator Board if required, and/or loosen the 
pulley of the interrupter cup. 

E. Disconnect plug P37 (spindle motor leads) from the spindle motor Power Switch 
Board, and plug Phasing Harness (301396) J37 into plug P37 (spindle motor 
leads). 



NOTE 



Early models of spindle phasing harnesses had 
J37 marked P37. 

Connect the alligator clip of the phasing harness to the copper plate on top of 
the power supply as shown in Figure 5-26. 

Actuate the POWER switch on the Disc Drive, and touch the harness contact 
pin to the (+) side of capacitor C5 shown on the schematic showing the harness 
connections in Figure 5-26. The spindle should rotate and lock in position. 
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Figure 5-26. Power Supply Connections - Commutator Board Phasing Adjustment 



CAUTION 



DO NOT TOUCH CONTACT PIN LONGER 
THAN 3 SECONDS. 

H. Ensure that the spindle does not move while adjusting the interrupter cup as 

shown in Figure 5-27. 
I. Hold the interrupter cup with one hand, and tighten the pulley screw to 24 

inch-pounds of torque. 
J. Rotate the spindle shaft approximately 45 degrees, and repeat Step D. Ensure 

that the phasing is correct (ref. figure 5-27). 
K. Actuate the POWER switch on the OCP to OFF position, disconnect the phasing 

harness, and reconnect plug P37 to J37 on the Spindle Motor Power Switch Board. 
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Figure 5-27. Shutter Adjustment — Commutator Board 
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5-5 FIELD EXERCISER FUNCTIONS AND OPERATION 

5.5.1 GENERAL DESCRIPTION 

The WANGCO Field Exerciser (WANGCO P/N 300382) is an economical off-line test device that 
provides manual and automatic control of the Read/Write positioning servo in both the Series F 
and Series T Disc Drives. The Field Exerciser plug-in unit is used in the alignment and calibration 
procedures. It also may be used within limitations in off-line trouble diagnosis of the positioning 
servo electronics. The Field Exerciser will not read or write any data patterns, and for this reason, 
cannot be used for diagnosis procedures requiring comparison. 

The Field Exerciser components are mounted on a printed circuit board which is inserted in 
location J1 in the card cage when the Data Interface Board has been removed. It is fully operational 
when it has been inserted in its receptacle and power is applied to the Disc Drive. Installation of 
the Field Exerciser automatically puts the Disc Drive in off-line operation since removal of the 
DIB interrupts the I/O lines to the remote controller. 

The Field Exerciser circuitry is implemented with TTL integrated circuits. Its various functions 
are programmed and activated by means of eight switches which are mounted along the upper 
edge of the board. Head position is indicated by nine CYLINDER ADDRESS lights mounted 
below the control switches. Two test points (SEEK COMPLETE and INDEX) and a SEEK 
COMPLETE indicator lamp also are mounted on the circuit board. See Figure 5-28 for a line 
drawing of the Field Exerciser Board. 

5.5.2 OPERATING CONTROLS - FIELD EXERCISER 

5.5.2.1 RESTORE (S1) . A momentary-contact pushbutton switch which initiates a Restore 
operation. 

5.5.2.2 DISC SELECT, REM/FIX (S2). A two position toggle switch that selects either the 
head pair associated with the cartridge disc or the head pair associated with the fixed disc. 

5.5.2.3 HEAD SELECT, TOP/BOT (S3) . A two position toggle switch that selects the upper 
or lower head of the head pair selected by switch S2. 
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Figure 5-28. Field Exerciser Controls, Indicators and Test Points 

5.5.2.4 100/200 TPI (S4). A two position toggle switch that selects access of 200 or 400 
tracks depending on whether the Field Exerciser is using a 100 or 200 tracks-per-inch unit. 

5.5.2.5 INC/FIX/DEC (S5) . A three position toggle switch which selects the positioning 
mode. In the INC position, the Field Exerciser programs the positioning servo for successive 
incrementing of the heads, one track at a time, in the forward direction (toward the innermost 
track). In the DEC position, the heads will decrement, one track at a time, in the reverse di- 
rection (toward track 000). In the FIX position, the positioning servo will keep the heads over a 
given track. The access speed is governed by the setting of switch S6. 

5.5.2.6 ALT, OFF/ON (S6) . A two position toggle switch which enables the servo to alter- 
nate between track 000 and any selected track. When switch S6 is in OFF position, the access 
mode is governed by the setting of switch S5. When switch S6 is in ON position, the head carriage 
will travel, in alternating fashion, from a track accessed by switch S5 to track 000 and then back 
to the selected track, etc. 
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5.5.2.7 AUT/MAN (S7) . A two-position toggle switch which selects automatic or manual 
operation. With switch S7 in the AUT position, the accessing mode, selected by switches S5 and 
S6, proceeds automatically and is synchronized to the Index pulses. When switch S7 is in the 
MAN position, the accessing mode selected will be under control of switch S8 the START push- 
button switch. 

5.5.2.8 START (S8). A momentary-contact pushbutton switch which initiates the accessing 
operations. It operates in conjunction with switch S7. 

5.5.3 INDICATORS AND TEST POINTS - FIELD EXERCISER 

The nine indicator lights located below the control switches signal the track position (cylinder 
address). The readout is in binary format. The indicator lamp above TP1 furnishes a SEEK 
COMPLETE indication. 

Test point TP1 (Seek Complete) permits convenient measurement of access time. Test point TP2 
(Index) permits oscilloscope synchronization to the Index Pulse. Test point TP3 is the circuit 
ground connection. 

5.5.4 INSTALLATION - FIELD EXERCISER 

To install the Field Exerciser, perform the following steps: 

A. Turn off power to the Disc Drive. 

B. Extract the Data Interface Board (DIB) from its receptacle (refer to paragraph 
5.4.3.14). 

C. Insert the Field Exerciser board into the DIB connector location J1. Both the 
DIB and the Field Exerciser are keyed so that when the Field Exerciser board 
is installed correctly the controls and indicators face the positioner assembly. 
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5.5.5 OPERATION - FIELD EXERCISER 

Select the disc (cartridge or fixed) to be read out with switch S2. Select the upper or lower head 
for that particular disc with switch S3. Select the appropriate tracks/inch access with switch S4. 
The programming of the accessing mode is illustrated in the following: 

For example, if a 64-track seek is to be implemented, perform the following steps: 

A. Place switch S6 in OFF position. 

B. Place switch S5 in INC (increment) position. 

C. Place switch S7 in AUT (automatic) position. 

D. Press and release switch S8 to indicate a Seek operation. 

E. When the address indication of 64 is obtained, place switch S5 in FIX position; 
the positioner carriage will stop at this track position (cylinder address). 

An alternate mode can now be implemented by placing switch S6 in ON position. The positioner 
carriage will now extend to track position 64. It will then retract to track 000, again access to 
track 64, etc. 

In another example, the mode is to be changed to a 000-track 50 alternating access. In this case, 
stop the. process at cylinder address 64 by switching S6 to the OFF position. Next, decrement to 
track 50 by placing switch S7 in MAN position, switch S5 in DEC position, and press and release 
switch S8 until address 50 is obtained. Then return switch S5 to FIX position, switch S6 in ON 
position, etc. 

5.5.6 BENCH EXERCISER FUNCTIONS AND OPERATION 

Since the Field Exerciser is incapable of Read, Write, and Compare operations, the WANGCO 
Bench Exerciser (Part Number 300303-002) may be used in conjunction with the Disc Drive to 
simulate signals from the Controller or Formatter. It also may be used to initiate a Seek operation 
and to cause the unit to write on, and read from, the disc. Jacks mounted on the front of the Disc 
Exerciser provide a means of monitoring the signals generated in response to the Disc Exerciser 
program. Refer to the Operation and Maintenance manual for the Disc Exerciser (300880) for 
instructions on operation of the Disc Exerciser. 
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5.6 ADJUSTMENT AND CALIBRATION PROCEDURES 

5.6.1 INTRODUCTION 

The procedures for all adjustments and calibrations that can be performed at the installation site 
are outlined in the following paragraphs. The procedures are listed in the sequential order to be 
followed if a complete calibration of the Disc Drive is to be performed. 

All test equipment items required for maintenance and adjustment of the Disc Drive are listed in 
Table 5-2. It is suggested that the paragraphs outlining procedures to be followed in removal and 
replacement of major components and subassemblies be reviewed before performing the adjust- 
ment and calibration procedures. 

5.6.2 POWER SUPPLY ADJUSTMENT 

To perform the power supply adjustment, perform the following steps: 

A. Place the POWER switch on the OCP in OFF position. 

B. Remove the Disc Control Board (DCB) in card cage location J3. Insert an 
extender board, and insert the DCB in the extender board. 

C. Place the POWER switch in ON position. 

D. Using a VOM, measure the +5V. DC output at pin D of the DCB connector. 

E. Adjust the +5V. DC potentiometer located on the Power Supply +5V Regulator 
Assembly for a +5V. DC indication. 

F. Verify that there is +13V. DC on pin C and -13V. DC on pin B. These voltages 
are not adjustable. 

G. Shut off power; remove the extender card, and replace the DCB in its receptacle. 
H. If the voltage indication cannot be brought to exactly +5V. DC, replace the PRB 

or the power supply as described in paragraph 5.4.2.3. 
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5.6.3 MAGNETIC INDEX/SECTOR TRANSDUCER ADJUSTMENT 

5.6.3. 1 Cartridge Disc Sector Transducer Alignment (Series T). The Series T cartridge disc 

transducer alignment procedure is outlined in the following steps. The fixed disc transducer 
alignment procedure involves a sequence of similar steps (refer to paragraph 5.6.3.2). After the 
mechanical adjustment of the transducer, described in paragraph 5.4.3.13, perform the final 
positioning of the transducer as follows making sure that power has been removed from the 
Disc Drive. 

A. Remove the DCB, insert an extender board, and place the Disc Control Board in 
the extender board. 

B. Connect the oscilloscope probe to pin M of the extender board connector. 

C. If a cartridge disc is installed, remove it and install the test hub on the spindle 
chuck. 

D. Unplug connector P1 5, and manually rotate the spindle 360 degrees to ensure 
that the hub does not rub against the transducer pole tip. If rubbing occurs, refer 
to paragraph 5.4.3.13. 

E. Place the POWER switch in ON position. 

F. Manually actuate the cartridge interlock switch. 

G. Place the RUN/LOAD switch in RUN position and allow the spindle to reach 
operational speed. 

H. The waveform at pin M of the extender card should have a minimum output of 
300 millivolts base-to-peak with a maximum overshoot (baseline noise) of 50 
millivolts, as shown in Figure 5-29. This will also be the waveform at the output 
of the differentiator board on the Series F. 

I. If an output having a minimum amplitude of 300 millivolts can not be attained, 
the transducer should be replaced. If overshoot is in excess of 50 millivolts, the 
transducer may be positioned further from the test hub by rotating it counter- 
clockwise. However, the minimum amplitude of the output signal must be main- 
tained. If the output is acceptable, proceed to step X. 



NOTE 



These figures are for adjustment using narrow- 
slot (0.020-inch wide) hubs only. 
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Figure 5-29. Cartridge Sector/Index Alignment Waveshape 

J. If the waveform polarity does not agree with that shown in Figure 5-29, reverse 
the position of the two transducer leads on connector P12. 

K. When using wide-slot (0.080-inch wide) hubs, the minimum output is 1-volt 
base-to-peak with a maximum overshoot of 50 millivolts. The same procedures 
as those previously described are used to obtain these outputs. At no time may 
the transducer be placed closer than 0.005-inch from the hub. 

L Overshoot sometimes may be caused by a metal chip near the pole tip. A piece 
of masking tape can be used to remove the magnetized metal chip. 

M. The 1-volt minimum requirement for the wide-slot hub is necessary to ensure 
proper operation when using a narrow-slot disc cartridge. 

N. Place the POWER switch in OFF position. 

O. If the set screw used to lock the transducer in place has been tightened, loosen 
it enough so that the transducer can just be rotated. 

P. If the transducer is moved closer to the hub, manually rotate the test hub and 
spindle assembly one complete revolution to ascertain that the transducer pole 
tip does not contact the sector ring at any time. 
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Q. Place the POWER switch in ON position. 

R. Manually actuate the interlock switch (ref. figure 5-2). 

S. Place the RUN/LOAD switch in RUN position and allow the spindle to reach 
normal operational speed. 

T. Observe the waveshape on the oscilloscope as described in step H. To increase 
the amplitude of the output signal, turn the transducer clockwise very gradually 
while monitoring the output signal on the oscilloscope. Make sure that a mini- 
mum clearance of 0.005-inch is maintained between the transducer and the 
sector ring. 

U. After the final adjustment, place the POWER switch in OFF position and 
carefully tighten the set screw on the transducer assembly. 

V. Repeat steps D, E, F, and G, in that order, to verify that tightening the jam 
nut did not change the clearance between the transducer and the sector ring. 

W. Place the POWER switch in OFF position, remove the test equipment, replace 
the DCB in card cage location J3, and plug in connector P15. 

X. Perform the Index alignment outlined in paragraph 5.6.9. 

5.6.3.2 Fixed Disc Index/Sector Transducer Adjustment (Series F and Series T). In both series 

of Disc Drives, the index/sector transducer is mounted near the spindle in the filter plenum chamber 
(refer to paragraphs 5.4.3.12 and 5.4.3.13). If this transducer has been replaced, its position relative 
to the fixed disc sector ring should be checked by one of the procedures in paragraph 5.4.3.3. To 
verify or adjust the final position of the transducer, perform the following steps: 



A. Place the POWER switch in OFF position. 

B. Remove the Disc Control Board in card cage location J3, insert an extender card 
in its place, and insert the DCB in the extender card. 

C. Insert a cartridge disc as previously outlined. 

D. Connect the oscilloscope vertical input to pin P of the extender board card-edge 
connector. 

E. Place the POWER switch in ON position. 

F. Place the RUN/LOAD switch in RUN position and allow the spindle to reach 
normal operational speed. 

G. After the spindle has come up to speed, verify that the waveform at pin P is 
clean with a minimum amplitude of 300 millivolts base-to-peak. (Ref. figure 5-29 
for a picture of a normal oscilloscope display.) The pulses should be positive- 
going. Use logic ground at the top of C7 and/or C14 for a reference. 
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H. If the amplitude of the output waveform does not have the specified minimum 
value, turn the transducer clockwise very gradually while observing the display 
on the oscilloscope until the amplitude of the signal is within limits. 

I. Place the POWER switch in OFF position and carefully tighten the jam nut 
on the transducer assembly. Verify that the position of the transducer has not 
changed during the tightening process. Use glyptal to hold the jam nut in place. 

J. Remove the card extender and replace the DCB in card cage location J3. Re- 
move the test equipment. 

5.6.3.3 Cartridge Disc Index/Sector Adjustment, Series F. If this transducer has been re- 

placed as described in paragraph 5.4.3.12, perform the following steps to check for a satisfactory 
output signal. 

A. Place the POWER switch in OFF position. 

B. Use a disc cartridge or test hub on the spindle chuck. 

C. Unplug connector P1 5. 

D. Manually actuate the cartridge interlock switch, if test hub is used. 

E. Press the POWER switch. Then press the LOAD/RUN switch and allow the 
spindle to come up to speed. 

F. Place the oscilloscope vertical probe on pin 2 of J32 on the Differentiator 
Board connector. This board is mounted near the front of the card cage (ref. 
figure 5-3) and is available when the top cover is removed. The input signal 
to the differentiator board should appear as shown in Figure 5-30. 

G. If the input signal to the differentiator circuit is not approximately as shown 
in Figure 5-30, replace or check operation of the transducer. 

H. Verify that the waveform on J33 pin 1 of the differentiator PWB is clean as 
shown in Figure 5-29. The waveform amplitude should be 130 millivolts 
base-to-peak (minimum). 

I. Place the POWER switch in OFF position, remove test equipment and plug 
in connector P15. 

J. Perform the index alignment check outlined in paragraph 5.6.9. If alignment 
can not be accomplished, the transducer may be moved slightly to the left 
to advance the signal or slightly to the right to retard the signal. This can be 
done by loosening the 4-40 screws on the transducer mounting bracket and 
sliding the transducer slightly in its mounting bracket. 
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Figure 5-30. Input to Differentiator Board (Series F) 



5.6.4 



SVA ADJUSTMENT PROCEDURES 



These procedures pertain to SVA boards 301584 revisions A, B, and C. SVA adjustments must 
be accomplished with the Drive in two separate modes. Initial adjustment is required with P15 
on the SVA board disconnected and manual movement of the Positioner. Final adjustment is 
accomplished with P15 on the SVA board connected and using either a maintenance program 
or an Exerciser to control Positioner movement. 



CAUTION 



THESE PROCEDURES ARE DESIGNED TO 
BE ACCOMPLISHED IN SEQUENCE; HOW- 
EVER, IF MAINTENANCE PERSONNEL 
DEEM IT NECESSARY TO PERFORM IN- 
DIVIDUAL CHECKS OR ADJUSTMENTS 
WITHIN THESE PROCEDURES, THE FOL- 
LOWING MUST BE OBSERVED: 

A. Check initial procedure conditions i.e., POWER ON/OFF, jumpers installed/ 
removed. 

B. Verify if P1 5 is connected or disconnected depending upon whether or not 
positioner is to be manually moved. 

5.6.4.1 LED Voltage Adjustment. To accomplish this adjustment, perform the following steps: 

A. Place POWER switch in OFF position. 

B. Unplug P1 5 on SVA in card cage location J5. 
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C. Remove SVA and insert a card extender in its place. 

D. Place a jumper wire from TP6 to TP4 (ground). This disables the current fault 
circuit. 

E. Place the SVA in card extender. 

F. Place POWER ON/OFF switch to ON; place RUN/LOAD switch to RUN. 

G. Using a digital voltmeter, measure voltage across R 1 25 (TP7 negative lead and 
TP8 positive lead). 

H. Adjust AGC potentiometer (R96) for approximately 7.5V. 

I. Place a scope probe on BOT ANALOG AMP (U22 pin 1 ). 

J. Load heads by hand and move positioner back and forth across disc surface 

(near ramp) while observing scope. 
K. Adjust AGC ADJ. potentiometer (R96) until BOT ANALOG AMP output is 

+5V with reference to ground. See Figure 5-31. 
L. Stop moving positioner; remove scope probe from U22 pin 1, and again 

measure voltage across R125 (TP7 and TP8). It should be +8.0V (max). 
M, Remove digital voltmeter. 
N. Manually retract heads to Home position. 
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Figure 5-31. BOT Analog Amplitude Output 
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5.6.4.2 Preliminary Amplitude and Balance Adjustment. To accomplish this adjustment, 

perform the following steps: 

A. Connect scope probe to TP5 on SVA and set scope controls as follows: 

1) DC 

2) 2V/cm (actual value). 

B. Place POWE R ON/O F F switch to ON position. 

C. Place RUN/LOAD switch to RUN. When disc is up to speed, manually load 
heads. 

D. While moving positioner by hand, adjust AMPLITUDE (R53) and BALANCE 
(R49) potentiometers until DETENT signal is approximately 10V. p-p, and 
balanced around ground. See Figure 5-32. 
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Figure 5-32. Detent Signal Output Waveform (manual) 

E. Manually unload heads by moving positioner to home position. 

F. Place RUN/LOAD switch to LOAD position. 

G. Place POWER switch to OFF. 

5.6.4.3 Phasing Adjustment . This adjustment checks for proper phasing between the BOT 

(Beginning of Travel) pulse and the Detent pulse. To adjust phasing, perform the following steps: 
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NOTE 

When moving positioner forward, try to simu- 
late normal positioner motion (moving the 
positioner too slowly will cause erroneous 
adjustment). 

A. Verify preliminary procedure outlined in paragraph 5.6.4.2 (A through F). 

B. Connect oscilloscope channel 1 probe (trigger) to TP9 (BOT pulse). 

C. Connect oscilloscope channel 2 probe to TP5 (Detent) and center ground 
reference. 

D. Manually load. heads and while moving carriage back and forth, monitor scope 
and trigger channel 1 on the positive-going edge of the BOT pulse. 

E. When moving carriage forward from home position the first Detent signal 
should start going negative from the base line (ground reference) as shown 
in Figure 5-33 (not more than —0.5V). 
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Figure 5-33. Waveform — Phasing Adjustment 
F. If preceding steps are verified, correct phasing is completed. Proceed to 
INJECTION VELOCITY adjustment. 



NOTE 



If preceding steps aire NOT verified, proceed with 
the following steps. 
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G. Manually retract heads to Home position. 

H. Place RUN/LOAD switch to LOAD. 

\. Place POWER ON/OFF switch to OFF. 

J. Remove Power Supply from Disc Drive and connect extender cable harness 

to Power Supply. 
K. Place POWER ON/OFF switch to ON and RUN/LOAD switch to RUN. 
L Loosen the two mounting screws on Optical Detent Assembly. See Figure 5-34. 
M. Manually load heads. To obtain correct phasing while moving carriage forward 

from its Home position, gently pivot the Inner Block (ref. figure 5-34) on the 

axis of the fixed pin until the desired waveform is obtained (ref. figure 5-33). 

Detent signal should be slightly below, but not more than, —0.5V from base 

line when output at TP9 goes high. 

N.' Tighten the two mounting screws and recheck waveform. If necessary, repeat 

alignment procedure. 
O. Manually retract heads to Home position. 
P. Place RUN/LOAD switch to LOAD. 
Q. Place POWER ON/OFF switch to OFF. 
R. Reinstall Power Supply into Disc Drive. 

6.6.4.4 Injection Velocity Adjustment . The first portion of this procedure is accomplished 

with P1 5 of the SVA disconnected and the jumper between TP6 and TP4 installed. The second 
portion is accomplished with P1 5 connected and the jumper removed. Perform the following steps: 



j: CAUTION 1 1 



FAILURE TO PERFO.RM STEPS A THROUGH 
F CAN RESULT IN CATASTROPHIC DAM- 
AGE TO THE HEADS, MEDIA, AND POSI- 
TIONER MECHANISM. 

A. With POWER OFF, remove Servo Logic Board (SLB) from J4. 

B. Place scope probe on VELOCITY RAMP test point (TP2) on SVA. 

C. Place POWER ON/OFF switch to ON. 

D. Adjust INJECTION VELOCITY potentiometer (R127) to approximately 
-0.25V. 
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Figure 5-34. Optical Detent Assembly — Phasing Adjustment 
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E. Place POWER ON/OFF switch to OFF. 

F. Reinstall S LB in J4. 

G. Remove jumper between TP6 and TP4 on SVA. 
H. Connect P15 on SVA to J 15. 

I. Remove scope probe from TP2 on SVA, and connect a digital voltmeter from 

TP2 to ground. 
J. Place POWER switch ON and RUN/LOAD switch to RUN. 
K. After heads load, readjust INJECTION VELOCITY potentiometer (R127) 

to -0.25V +0.01 V if necessary. 
L. Remove digital voltmeter. 

5.6.4.5 Final Amplitude and Balance Adjustment. This procedure is accomplished using 

either a maintenance program or an Exerciser. Perform the following steps: 



NOTE 



On 200 TPI Disc Drives, remove jumpers K to L 
and M to N (temperature compensation) when 
performing the following adjustment: 

A. Connect channel 1 scope probe to DETEN SIG (TP5). 

B. Connect channel 2 scope probe to SEEK COMPLETE (SKC) signal on the 
Exerciser; or, if using a maintenance program, to TP1 of SVA. When using 
Exerciser, set scope to trigger internally on positive-going edge of SEEK 
COMPLETE (negative-going edge of SEEK COMPLETE when using TP1 
on SVA). 

C. Set scope sweep rate to 2MS/div. 

D. For 100 TPI Disc Drives only: Command alternate track seeks from track 000 
to 001. This should allow representation of the alternate seeks superimposed on 
the scope — one a positive-going DETENT signal and the other negative-going 
as shown in Figure 5-35. Perform step F, then check for the same results while 
commanding alternate track seeks from track 201 to 202. 

E. For 200 TPI Disc Drives only: Command forward-incrementing single track 
seeks. This should allow representation of the incrementing seeks superimposed 
on the scope — one a positive-going DETENT signal and the other negative- 
going as shown in Figure 5-36. This representation after performing step F, 
should be the same from track 000 through track 405. 

F. Adjust BALANCE (R49) and AMPLITUDE (R53) potentiometers until the 
Detent signal is 10V p-p and balanced either side of ground within +0.1 V. 
Replace temperature compensation jumpers if offset adjustment is not to be 
accomplished next. 
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CHAN 1 ON TP5 - DETENT SIGNAL 

CHAN 2 on TP1 - SEEK COMPLETE (EXERCISER) 



CHAN 1 ON TP5 - DETENT SIGNAL 

CHAN 2 ON TP1 - SEEK COMPLETE (EXERCISER) 



INCORRECT ADJUSTMENT - OVERDAMPED RESPONSE CORRECT ADJUSTMENT - SLIGHTLY UNDER- 
WILL CAUSE POWER AMP TO OVER HEAT. DAMPED RESPONSE MAXIMIZES RELIABILITY. 



Figure 5-35. 100 TPI Drive - DETENT Waveform - Alternate One Track Seek 
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CHAN 1 ON TP5 - DETENT SIGNAL 

CHAN 2 ON TP1 - SEEK COMPLETE (EXERCISER) 



CHAN 1 on TP5 - DETENT SIGNAL 

CHAN 2 ON TP1 - SEEK COMPLETE (EXERCISER) 



INCORRECT ADJUSTMENT - OVERDAMPED RESPONSE CORRECT ADJUSTMENT - SLIGHTLY UNDER- 
WILL CAUSE POWER AMP TO OVERHEAT. DAMPED RESPONSE MAXIMIZES RELIABILITY. 



Figure 5-36. 200 TPI Drive - DETENT Waveform — Incrementing One Track Seek 
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5.6.4.6 Offset Adjustment. While doing alternate or single track seeks for 100 TPI or 200 TPI 

Disc Drives (respectively), center base line (ground ref.) of channel 1 to center of scope. 



NOTE 



On 200 TPI Disc Drives, remove jumpers K to L 
and M to N (temperature compensation) when 
performing the following adjustment: 

A. Set channel 1 scale to 0.2V/cm (actual value). 

B. Adjust OFFSET potentiometer (R130) for adjacent track overshoot (see 
CAUTION for overshoot) to be symmetrical above and below ground and less 
than 0.3V p-p in amplitude for Revision B and C (0.5V p-p for Revision A). 



CAUTION 



THE OVERSHOOT IS THE DETENT SIGNAL 
AFTER SEEK COMPLETE, i.e., THE DETENT 
SIGNALWHEN THE SCOPE ISTRIGGERED 
ON THE POSITIVE-GOING EDGE OF SKC 
ON TP1 (NEGATIVE-GOING EDGE OF SKC 
IF USING EXERCISER). 

REFER TO "A" IN FIGURE 5-35 AND 5-36; 
A SMALL UNSETTLED DETENT SIGNAL BE- 
FORE SEEK COMPLETE IS NECESSARY. 
ELIMINATION OF THIS UNSETTLED DE- 
TENT SIGNAL BEFORE SEEK COMPLETE 
WILL RESULT IN OVER-STRESSING POWER 
TRANSISTORS. 

C. Replace temperature compensation jumpers (K to L and M to N). 

5.6.4.7 Seek Complete Timing Adjustment. While commanding a maximum length seek 

(for 100 TPI or 200 TPI), perform the following: 

A. Set scope sweep rate to 10 msec/cm. 

B. Set channel 1 scale to 2V/cm. 

C. Trigger channel 2 of scope on negative-going edge of SKC if using TP1 on 
SVA or positive-going edge of SKC if using Exerciser. 

D. Adjust SPEED ADJ. potentiometer (R126) for seek length of 84 +1 msec 
on channel 2 as shown in Figure 5-37. 

E. Command the carriage to track 000. 

F. Adjustment of SVA Board is completed. 
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TP-5 DETENT SIGNAL 
5V/cm 



TP-1 SEEK COMPLETE SIGNAL 
5 MSEC/cm 



5.6.5 



Figure 5-37. Waveform — Speed Adjustment 
RUN-TO-LOAD ADJUSTMENT 



To make the run-to-load adjustment, perform the following steps: 

A. Place the POWER switch in OFF : position. 

B. Remove the Disc Control Board from card cage location J3 and insert the card 
extender in its place. Then place the DCB in the card extender. 

C. Ensure that the RUN/LOAD switch is in LOAD position and press the POWER 
switch. 

D. Press the POWER switch. Install a disc cartridge and place the RUN/LOAD 
switch in RUN position. 

E. With the READY indicator lit, press the LOAD portion of the RUN/LOAD 
switch. Verify that the lamp inside the LOAD portion of the switch does not 
light until at least 5 seconds after the disc has stopped rotating. 

F. If necessary, adjust RUN/LOAD 1 Delay potentiometer R31 on the Disc Control 
Board until the proper delay time is attained. 

G. Shut off power, remove the card extender from location J3 in the card cage, 
and insert the DCB in its place. 



5.6.6 



WRITE CURRENT ADJUSTMENT 



To adjust write current, perform the following steps: 

A. Place the unit on-line and use a Write Diagnostic program. If a bench-type Disc 
Exerciser is to be used, connect this unit to the Disc Drive as a substitute for 
the Write Diagnostic program procedure. 

B. Install a scratch cartridge as described in Section 2. 
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C. Press the POWER switch. Then place the RUN/LOAD switch in RUN position 
and allow the spindle to come up to normal operational speed. 

D. Select the upper head of the removable (scratch) cartridge. 

E. Write an all-zeroes pattern at track 000. 

F. Place the POWER switch in OFF position. 

G. Remove the Read/Write head cable from receptacle J24 on the Data Electronics 
Board and connect the Write Current Adapter (WANGCO PN 101 183) to J24. 

H. Connect the head cable to the Write Current Adapter. 

I. Connect the oscilloscope channel 1 input probe from channel 1 to the wire 

loop on the Write Current Adapter. 
J. Press the POWER switch. Then place the RUN/LOAD switch in RUN position 

and allow the spindle to come up to normal operational speed. 
K. Using an offset screwdriver, adjust Write Current potentiometer R71 on the 

Data Electronics Board for a peak-to-peak waveform of 34 to 36 milliamperes 

while writing all zeroes to disc as shown in Figure 5-38. 
L Access to the innermost track and verify that the peak-to-peak waveform is 

between 29 and 31 milliamperes. If necessary, adjust the write current poten- 
tiometer to bring the waveform within limits. The waveform should appear as 

shown in Figure 5-39. 
M. Access to track 000 and verify that the write current is between 34 and 36 

milliamperes. 
N. Place the RUN/LOAD switch in LOAD position. 
O. Place the POWER switch in OFF position and remove the Write Current Adapter. 

Reconnect the head cable to receptacle J24 when the Write Cable Adapter is 

removed. 
P. Replace the "scratch cartridge" with a new cartridge. 

5.6.7 DATA SEPARATOR ADJUSTMENT 

For units with potentiometer data separator adjustment at location D55 on the DIB Schematic 
Dwg. 301321 (Appendix C), perform the following steps. For units without adjustment, begin at 
Step F. All units must meet the optimum pulse width stated in the note following Step 0. 

A. Place the POWER switch in OFF position. 

B. Remove the DIB from card cage location J1 and insert a card extender in its 
place; then place the DIB board in the card extender. 

C. Place the Disc Drive on-line and use a Write Current Diagnostic program to 
perform this test. As an alternative method, connect a bench-type Disc Exerciser 
to the Disc Drive. 
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Figure 5-38. Write Current Waveform - Track 000 
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Figure 5-39. Write Current: Waveform — Innermost Track 
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D. 
E. 

F. 



H. 

I. 

J. 



K. 



M. 



N. 



Insert a "scratch cartridge" as described in Section 2. 

Press the POWER switch. Then place the RUN/LOAD switch in RUN position 

and allow the spindle to come up to normal operating speed. 

Connect the vertical input probe of the oscilloscope to test point D52 (at the 

input to the phase detector) on the DIB. Sync positive at the same test point. 

If the Disc Exerciser is used, program it to write a 2525 data pattern, then 

program the Disc Exerciser for a Read Only mode of operation. 

Set the Disc Exerciser (or diagnostic program) to override all errors. 

Set the leading edge of the pulse on the zero time-base reference line. 

Turn the pulse-width potentiometer at the output of the bi-directional one-shot 

counterclockwise until the ERR indicator on the Disc Exerciser is flashing. When 

the diagnostic program is used an equivalent indicator lamp must be substituted. 

Record the pulse width at this time. The display should appear as shown in 

Figure 5-40. 

WAN-0038 
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Figure 5-40. Data Separator Minimum 

Turn the pulse-width potentiometer clockwise until the ERR light on the 

exerciser is flashing. 

Record this pulse width time. The oscilloscope display should appear as shown 

in Figure 5-41. 

Calculate the mid-point of time between the step K and step M times. Adjust 

the pulse width potentiometer for a pulse width equal to this calculated time 

as shown in Figure 5-42. 
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Figure 5-41. Data Separator Maximum 
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Figure 5-42. Data Separator Optimum 

0. Run a short Data Reliability test using the Disc Exerciser or place the Disc 
Drive off-line and run a Data Reliability program before shutting off power 
and replacing the SVA board. 
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5.6.8 READ/WRITE HEAD ALIGNMENT 

5.6.8.1 Introduction . R/W head alignment involves adjusting the position of the head arms 

relative to the carriage after it has been accessed to a specific alignment track. 

The procedures outlined in the following paragraphs describe the alignment of both removable 
(cartridge) and fixed disc heads. The power supply must be in place to perform the procedures 
correctly. 

5 -6.8.2 Customer Engineer (CE) Alignment Cartridge Types. Either of two types of CE 

alignment cartridges may be used. The two types are: 

A. Cats Eye — The output waveform of this CE cartridge is two loops resembling 
cats eyes which must be adjusted until both loops are equal in length. See 
Figure 5-4? a. 

B. Tribit — This CE cartridge uses a technique which records two adjacent tracks 
with opposite polarity bits. Correct head alignment is (between these two 
tracks) when the adjacent bits are of equal amplitude (ref. figure 5-43b). 

5.6.8.3 Removable Disc Head Alignment Using Cat's Eye CE Cartridge. If only verification 

of head alignment is intended, perform steps E through J, and select first the lower head of the 
pair, then the upper while observing waveforms; then, perform steps P and Q. For head alignment, 
perform entire procedure. 

A. Place POWER switch to OFF position. For ST drives, see DCB switch setting 
chart on front of drive behind trim panel. If cartridge has only one notch on 
sector ring, set for INDEX ONLY. 

B. Slightly loosen the two cap screws used to secure the upper head pair clamp; 
the clamp itself should not be loose. 

C. Slide the upper (cartridge) pair of head arms fully to the rear of the mounting 
block slots of the carriage (away from the spindle). 

D. Ensure head arm adjustment screws are not touching the head arms. If they are, 
back them away (CCW), and repeat step C; - 

E. Connect both the SYNC input and CHAN 1 scope probes to REMIDX test 
point (TP1) on the DCB. Use 50 or 100 mV/cm with AC coupling. 
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TYPE OF C.E. PACK 
(ALIGNMENT PACK) 
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Figure 5-43. Read/Write Head Alignment Waveforms (Removable Disc) 
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CAUTION 



PLACE THE PROT CART SWITCH TO ON , 
POSITION TO PRECLUDE THE POSSIBILITY 
OF ACCIDENTAL ERASURE OF DATA ON 
THE CE CARTRIDGE. 



F. Place POWER switch to ON, and RUN/LOAD switch to LOAD. Load the Cat's 
Eye-type CE cartridge. 

G. Place RUN/LOAD switch to RUN, and allow Disc Drive to.run for 15 minutes. 



H. 

I. 
J. 



K. 



NOTE 



The CE cartridge must have been in the same 
environment as the Disc Drive for at least 2 
hours prior to use. 

Uncalibrate the scope, and adjust the display to show only two index pulses 
10 cm apart (full screen). 

Move the CHAN 1 probe to R/W head test point (TP2) on the DEB in location J7. 
Using an Exerciser or Controller, seek to appropriate alignment track listed in 
Table 5-3. 

TABLE 5-3. CE Cartridge Head Alignment Tracks 









Alternate* 


CE Cartridge 
Type 


Disc Drive 
Series 


Alignment Track 


Alignment Track 


100TPI 


200TPI 


100TPI 


200TPI 


Cat's Eye 


F 


105** 


200 


110 


210 


Cat's Eye 


T 


73 


146 


— 


— 


Tri Bit 


F 


105 


200 


110 


210 


Tri Bit 


T 


73 


14§ 


2 


4 



* on some packs 
** Series F 100 TPI drives aligned to IBM 2310 standards have heads aligned 



at track 100 and index at track 095. 



Select the lower R/W head of the cartridge disc pair. Check whether or not Head 
and/or Disc Select inverted options have been incorporated. If so, this should 
be taken into consideration when checking output waveforms. 
L. Turn the adjustment screw for the lower R/W head clockwise until the correct 
waveform is obtained (ref. figure 5-43a). 
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M. Select the upper R/W head of the cartridge disc pair, and turn the adjustment 
screw clockwise until the correct waveform is obtained (ref. figure 5-43a). 

N. Use torque wrench (PN T-00425) to tighten the head clamp screws to 6 in-lb. See 
Figure 5-44. 

0. Access track 000, then once again, access the alignment track. Verify that head 
alignment has not changed during tightening of clamp screws. If necessary, 
repeat the alignment procedure. 

P. Place RUN/LOAD switch to LOAD, POWER switch to OFF, and reset DCB 
switch on Series T drives if moved. 

Q. Remove CE cartridge and disconnect test equipment. 

5.6.8.4 Removable Disc Head Alignment Using Tribit CE Cartridge. The procedure for head 

alignment with the Tribit CE cartridge is the same as for Cat's Eye-type except for scope use and 
the use of a formula for figuring misalignment measurement. Use the following scope setup and 
formula to determine head misalignment. 

A. Trigger the scope internal (source channel 1 ). 

| C AlJTION_] 

TRIGGER MUST NOT BE ON INDEX, OR 
ONLY ONE SEGMENT OF THE TRACK 
WILL BE ALIGNED., 

B. Set vertical sensitivity to 50 m V/cm, and sweep to 2 usec/cm. 

C. Place CHAN 1 scope probe on R/W head test point (TP2) on the DEB, and adjust 
heads per paragraph 5.6.8.3 excluding scope setting instructions. Adjust for 
minimum difference in length between adjacent peaks (ref. figure 5-43 b). 

The following equation may be used to determine head misalignment (ref. figure 5-43b): 

; IX 

2A 
Y = 4for200TPI Drives. 
Y= 7 for 100 TPI Drives. 

Example for 200 TPI Drive: 
A=300mV. 
B=10mV. 

27m .xlOOO- 



x 1000 = microinches (misalignment) 



40 
600X1000 = 

.066 x 1000 = 66 microinches 
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POINTER 
TORQUE ARM 



CAP HD.SOC. SCREW (3) 
NO. 4 FLAT WASHER 
HEAD CLAMP 




WAN-1160 



RECORDING HEAD C1 
CO" "2") 



5 J RECORDING HEAD 
("1" "3") 



TORQUE 
WRENCH 



1 




CORRECT 

(6.5 -7.5 IN. LBS.) 



INCORRECT 
(EXCESS TORQUE) 



Figure 5-44. Torque Wrench No. T-00425 Application 
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5.6.8.5 Fixed Disc Head Alignment. If this alignment is to be accomplished independently 

(not preceded by alignment of the cartridge disc heads), and if data on the disc is not to be re- 
covered, perform steps A through E of the following procedure. If data previously written on the 
fixed disc is to be recovered, perform the entire procedure. 

A. Place POWER switch in OFF position. 

B. Loosen the two cap screws used to secure the head clamp of the fixed disc R/W 
head pair just enough so heads can be moved. 

C. Slide the two lower head arms fully back (away from the spindle) into the head 
mounting block slots. Ensure that the head arm adjustment screws do not touch 
the head arms. 

D. Slowly turn each screw clockwise until it just touches the head arm; then turn 
each screw clockwise one-half turn.' 

E. If the remainder of the procedure is not to be performed, use the torque wrench 
(PN T-00425) to tighten the head clamp screws to 6 in.-lb. (ref. figure 5-44). 

F. If data on the fixed disc is to be recovered, the head position will be changed as 
described in the following steps until data on the fixed disc can be read accurately. 
This procedure may be performed On- Line. 

G. If Controller is not to be used, install an Exerciser. 

H. Place POWER switch to ON position. Install a scratch cartridge. Place RUN/ 

LOAD switch to RUN. 
I. Connect CHAN 1 scope probe to R/W head test point (TP2) on the DEB. Sync 

at the REMIDX test point (TP1) on the DCB. 
J. Select the upper head of the pair, and turn the adjustment screw clockwise until 

the R/W signal (TP2) is maximum amplitude.. 
K. Alternately position the heads further in or out with the adjustment screw to 

obtain minimum Read errors. If track 000 data does not verify, or is not what 

it should be, the head may have been adjusted off track or to an adjacent track. 

Repeat adjustment until data verifies and no errors occur during Read operation. 
L. Select the lower head and repeat the adjustment procedure using the lower 

head adjustment screw. 
M. Tighten the head clamp screws to 6 in.-lb. 
N. Disconnect all test equipment. 
O. With the Disc Drive On-Line, check data recovery characteristics on all tracks. 
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5.6.9 INDEX ALIGNMENT 



NOTE 



For Series T "index slot only" CE packs, move 
the jumper for index only from points G and H 
to points F and H on the Disc Control Board 
in card cage location J3. 



A. Place the POWER switch in OFF position. 

B. Remove the Data Interface Board from card cage location J1 and insert the 
Field Exerciser board in its place. 

C. Connect the SYNC input of the oscilloscope to the index test point TP1 on the 
Disc Control Board. Set the vertical sensitivity for 50 mV/cM or 100 mV/cM 
with AC coupling. 

D. Connect the oscilloscope vertical input probe to R/W test point TP2 on the Data 
Electronics Board in location J7. 

E. Select a time base of 5 microseconds/division. 

F. Place the CART PROT switch in up (ON) position. 

G. Press the POWER switch. Insert the CE cartridge. The cartridge must have been 
in the same ambient conditions as the Disc Drive for at least 2 hours. 

H. Place the RUN/LOAD switch in RUN position and allow the unit to run for 

5 minutes. 
I. Access the carriage to the appropriate track as defined i(ref. table 5-3). 

J. Adjust index alignment potentiometer R8 on the Disc Control Board in card cage 
location J3 to obtain the specified time relationship for the appropriate wave- 
form as shown in Figure 5-45. Ensure that the oscilloscope is being triggered on 
the leading edge of the index pulse. 

K. Select the other R/W head and verify that the oscilloscope display on both heads 
is within +10 microseconds of each other (1 500 rpm) or 6 microseconds (2400 
rpm). 

L Adjust the delay by turning potentiometer R8 so that the single pulses (upper 
and lower heads) are equally spaced to the left and right-hand sides of the 30- 
microsecond line (1500 rpm) or the 19- microsecond line (2400 rpm). 
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WAN-0008 





M. 



N. 



Figure 5-45. Index-to- Data Alignment 

If the specifications noted in step K can not be attained, the R/W heads should 
be replaced. If replacement by heads known to be functioning normally will not 
produce satisfactory operation, replacement of the positioner is indicated. 

If both heads can not be adjusted to the correct position with respect to the 
index pulse, either the transducer or the DCB components should be investigated. 



[NOTE 



In Series F Disc Drives, additional adjustment 
may be attained by shifting the transducer 
block (refer to paragraph 5.6.3.3). 

O. After completion of the index alignment, remove power from the Disc Drive and 
take out the CE Cartridge. 
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P. Remove the Field Exerciser board from card cage location J1 and insert the Data 

Interface Board. Remove all test equipment. 
Q. On Series T Disc Drives, re-jumper the DCB if changed for this alignment. 



5.6.10 TEMPERATURE COMPENSATION CHECKS 

This procedure is used with 200 TPI Disc Drives only since temperature compensation is not 
incorporated on 100 TPI Disc Drives. To perform this check, perform the following steps: 

A. Place the POWER switch in OFF position. 

B. Remove the Data Interface Board from card cage location J1 and insert the 
Field Exerciser board. 

C. Remove the Servo Amplifier Board from card cage location J5, insert a card 
extender in its place, and put the SVA board in the card extender. 

D. Press the POWER switch; then place the RUN/LOAD switch in RUN position 
and allow the spindle to come up to operational speed. 

E. With the Field Exerciser incrementing or decrementing one track at a time, 
verify that the base line of the detent signal is not changing level on any track. 



NOTE 



Step E can be verified only if jumpers are removed 
from points K-L and M-N on the Servo Amp- 
lifier board. 

F. To perform the temperature compensation check: 

1 ) Access to track 400. 

2) IVeasure the voltage at pin 1 2 of connector P5 on the SVA board. The 
voltage should be between +2 and +4 V. DC. 

3) Measure the voltage at pin N of connector P5. Voltage should be within 
+ 10% of the value given by the formula: 

VpinN = 5(Vpin12)-13.3 
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4) Measure the voltage at pin P of connector P5. This voltage should be twice 
the value measured at pin N in step 3, but negative. Reference the formula: 



Vpinp= -2(VpinN) 
5) Access to track 200: 

V pinp = -1 (Vpin N) 



6) Access to track 000: 

Vpin P = 

7) Install temperature compensating jumpers on K to L and M to N on the 
Servo Amplifier Board. 

8) Program the Field Exerciser for an incrementing one-track Seek operation 
and watch for base line shift. 

9) The voltage level shift at track 400 should be equal and opposite from that 
at track 000. Adjacent odd and even tracks should have essentially equal 
and opposite voltages (e.g., tracks 000 and 001, tracks 400 and 401 , etc.). 

G. Press the POWER switch. Remove all test equipment 

H. Remove the Field Exerciser board from card cage location J1 and insert the 

Data Interface Board. 
I. Remove the card extender from card cage location J5 and insert the Servo 

Electronics Board. 

5-7 TROUBLESHOOTING TABLE 

Use Troubleshooting Table 5-4 as an aid in identifying, locating and correcting possible malfunctions 
of the more common type. The last (Remedy) column on the table specifies the applicable com- 
ponent or circuit to be checked for probable cause of the symptom. 

Part numbers for replacement parts or assemblies will be found in the Illustrated Parts List for 
mechanical and electronic components and subassemblies. 
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TABLE 5-4. Fault Isolation Chart (continued) 



Item 


Symptom 


Probable Cause 


Remedy 


1 


POWER indicator lamp 
does not light when 
switch is pressed 


Line cord disconnected 
Line fuse open 


Plug in line cord 
Replace line fuse F4 






Line filter open 


Replace line filter on rear panel 






+18V. DC fuse open 


Replace +18V. DC fuse F1 






POWER switch and/or 
indicator/amp defective 


Replace power switch and/or 
indicator lamp 






Bad connection at OCP 
or at P10 from power 
supply 


Reseat connector P8, or connec- 
tion P10/J10 from power supply 


2 


LOAD indicator does 
not light when POWER 
switch is turned on 


LOAD indicator bad 
OCP cable loose 


Replace indicator lamp 
Reseat connector P8 






+5V. DC absent 


Check +5V. DC fuse F3 






+13V, -13V inputs 
absent 


Reseat Power Regulator 
Board in J6 


■ 




Defective component on 
Disc Control Board 


Replace Disc Control Board 






Brush switch S6 defective 
or plug P1 1 not seated on 
Interconnect Board 


Replace brush switch or reseat 
connector P11 on Interconnect 
Board 


3 


Handle does not un- 
lock when unit is 
powered up 


Solenoid plunger caught 
on latch 

Defective component on 
Power Regulator Board 


Readjust door latch mechanism 
Replace Power Regulator Board 






Solenoid open 


Replace solenoid 


4 


LOAD indicator lamp 
does not go out and 
handle does not lock 
when RUN portion of 
RUN/LOAD switch 
is pressed 


RUN/ LOAD switch de- 
fective, or poor connection 
at plug P8 

Cartridge interlock switch 
misadjusted 


Replace switch S2 or reseat plug 
P8 on cable from OCP 

Adjust or replace S9 
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TABLE 5-4. Fault Isolation Chart (continued) 



Item 


Symptom 


Probable Cause 


Remedy 


5 


Disc does not start 
to turn when RUN 

portion of switch is 
pressed 


+ 18V. DC absent 


Check ±18V.|DC fuses F1 and F2 

Check P8/J8, P10/J10, 
P19/J19andP18/J18 






Defective spindle drive 
circuit boards 


Check connections to, or re- 
place Motor Drive Power 
Switch Board, Spindle Drive 
Regulator Board, or Com- 
mutator Board on spindle 






Defective spindle motor 


Replace spindle assembly 


6 


READY indicator 
does not light after 
completion of initial 
cycle 


If heads do not load, brush 
cycle may not have been 
completed 


Check operation of brush 
motor, driver chip U3 on 
Power Regulator Board, brush 
motor S6 and brush motor 
cam linkage 






If heads do not load, spindle 
may not have come up to 
speed 


Check +13V. DC and -13V. DC 
outputs on Power Regulator 
Board and connections on P18 






Lack of input to Disc 
Control Board 


Verify that transducer is plugged 
into connector P12 on Inter- 
connect Board and that out- 
put is normal. If so check for 
loose or broken O-ring belt. 
If o.k., replace Disc Control 
Board 






If heads do not load, but 
brush cycle and spindle 
speed are o.k., may have 
poor connection in positioner 
harness 


Verify that connector P1 5 is 
plugged in at SVA board, and 
that P16 is plugged in at power 
supply 






If heads do not load, but 
other symptoms are normal, 
may have defective Servo 
Logic Board 


Replace Servo Logic Board 






If heads do not load, other 
indications are normal and 
replacement of Servo Logic 
Board does not correct 
trouble, Servo Amplifier 
Board may be defective 


Replace Servo Amplifier Board 
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TABLE 5-4. Fault Isolation Chart (continued) 



Item 


Symptom 


Probable Cause 


Remedy 


6 

(con't.) 




If heads load, READY lamp 
may be defective 

If heads load, READY lamp 
driver defective 

If heads load, defective IC 
on Control Interface Board 


Replace READY indicator 
lamp 

Replace driver chip U3 on 
Power Regulator Board 

Replace Control Interface 
Board 


7 


READY indicator goes 
out after completion of 
initial cycle and success- 
ful operation of unit 


Defective lamp 
Defective lamp driver 

Defective IC on Control 
Interface Board 

If heads also retract, READY 
indicator may be following 
a valid or invalid indication 
such as: 

1) Low spindle speed 

2) Current sense 

3) AC loss 

4) DC loss 


Replace indicator lamp 

Replace or check chip U3 on 
Power Regulator Board 

Replace Control Interface 
Board 

Fault indications may be 
isolated by observing the 
characteristics of these signals 
and the generated outputs on 
the Disc Control Board. If 
abnormal, replace DCB 
(refer to Section 4) 


8 


Disc Drive will not 
respond to external 
position commands 


Interface cable or line 
terminator may be loose at 
the I/O Connector Board 

UNIT SELECT switch in 
wrong position 

Defective receiver (s) on 
I/O Connector Board 

Interconnect cable from I/O 
board to Data I nterf ace may 
be loose or damaged 

Defective IC on Control 
Interface Board 

Defective component on 
Servo Amplifier Board 


Reseat connector or terminator 
assembly on I/O Connector 
Board 

Reset switch S3 

Replace I/O Connector Board 

Reinsert cable connectors or 
replace cable 

Replace Control Interface 
Board 

Replace Servo Amplifier 
Board. Check signals (refer 
to Section 4) 
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TABLE 5-4. Fault Isolation Chart (continued) 



Item 


Symptom 


Probable Cause 


Remedy 


9 


Previously recorded data 
can not be read out 


Heads dirty or head con- 
nectors not properly seated 


Clean R/W heads or reseat 
heads in Data Electronics 
Board 






READ ENABLE line 
inoperative 


Check for high signal on Data 
Interface Board. If present, 
replace Data Interface Board 






HEAD SELECT or DISC 
SELECT line inoperative 


Check for high inputs on 
Data Electronics Board. If 
present, replace DEB 






READ DATA or READ 
CLOCK line inoperative 


Perform the data separator 
adjustment (ref. paragraph 
5.6.7). If no READ DATA 
input, replace Data Interface 
Board 






Data timing misadjusted 


Readjust pulse width poten- 
tiometer on Data Interface 
Board 






Fixed disc transducer mis- 
adjusted or defective (if 
errors on fixed disc only) 


Perform fixed disc index/ 
sector transducer adjustment 
(refer to para. 5.6.3.2). Re- 
place transducer 






Defective component in 
analog read data chain 


Replace Data Electronics 
Board. Check write current 
(refer to para. 5.6.6) 






Defective component in 
digital read data chain 


Replace Data Electronics 
Board and perform data 
separation check (refer to 
paragraph 5.6.7) 


10 


Data error rate too 
high 


Cartridge, heads, or fixed 
disc dirty 


Replace cartridge, clean heads 
and fixed disc 






Dirty or damaged air filter 


Check and replace air filter 






Write current misadjusted 


Perform write current check 
(paragraph 5.6.6) 






Data separator timing mis- 
adjusted 


Perform data separation check 
(paragraph 5.6.7) 
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TABLE 5-4. Fault Isolation Chart (concluded) 



Item 


Symptom 


Probable Cause 


Remedy 


10 
(con't) 




Bad spindle or blower 
grounding brushes 

Servo not settling properly 

Defective component in 
read data chain 

Defective component in 
digital read chain 


Replace grounding brushes 

Perform SVA adjustment ' 
(para. 5.6.4) 

Replace Data Electronics 
board and perform write 
current check (5.6.6) 

Replace Data Electronics 
board and perform data 
separation (5.6.7) 


11 


Positioner will not 
retract upon pressing 
the LOAD portion of 
RUN/LOAD 


If READY indicator does 
not go out, RUN/ LOAD 
switch defective or Disc 
Control Board is defective 

If READY indicator goes 
out, bad SVA board or 
Emergency Retract Board 


Check operation of, or re- 
place RUN/LOAD switch or 
replace Disc Control Board 

Replace Servo Amplifier 
board or Emergency 
Retract Board 


12 


LOAD indicator will 
not light and/or will 
not release door after 
completion of stop 
cycle 


Defective component on 
Disc Control Board or 
Power Regulator Board 
(probably driver) 

Defective lamp 

Defective solenoid 

Solenoid plunger caught on 
latch 


Replace Disc Control or Power 
Regulator Board 

Replace indicator lamp 

Replace solenoid 

Readjust solenoid latch 
mechanism 
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5.8 SIGNAL DISTRIBUTION TABLE FOR DISC DRIVE 

The signal distribution Table 5-5 on the following pages is an alphabetical compilation of logic 
signals in the disc drive system. For any given signal, the distribution to the various circuit boards 
is tabulated, which offers a considerable convenience in signal tracing. In addition, the signal 
origin and destination is indicated as follows: 

A. • signifies that the signal is generated in the circuitry of the assembly listed at 

the top of the particular column. 

B. * signifies that the signal is furnished to the circuitry of the assembly listed at 

the top of the particular column. 

This table is furnished as an aid, not as a formal document. Any question as to the accuracy of a 
given entry should be resolved by consulting the corresponding circuit schematic in Appendix C. 
Also refer to Tables 2-1 and 2-2 for a brief description of each input and output signal. 
Refer to Table 6-5, Glossary of Mnemonic Terms, for a description of each input and output signal. 
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TABLE 5-5. Signal Distribution (continued) 



WAN-0377/1 



SIGNAL 
DESIGNATION 


l/OBRD 


DIB 


CIB 


DCB 


SLB 


SVA 


DEB 


PRB 


I/O* 
CABLE 


I/O* 
CABLE 


OTHER 


AC IN 
















P6-8* 






POWER* 
SUPPLY 


AC LOSS 








P3-K* 








P6-9* 








ATTENTION 


J21-14* 


P1-J 


P2-T* 


















AD 256 










P4-31* 




P7-12* 










ADD ACK 


J21-10* 


P1-L* 


P2-T* 












P22-14 






ADD 1 


J21-47* 


P1-W* 






P4-W* 










P22-44 




ADD 2 


J21-48* 


P1-X* 






P4-X* 










P22-39 




ADD 4 


J21-34* 


P1-Y* 






P4-Y* 










P22-43 




ADD 8 


J21-37* 


P1-Z* 






P4-Z* 










P22-42 




ADD 16 


J21-42* 


PI -A"* 






P4-X* 










P22-45 




ADD 32 


J21-24* 


P1-B* 






P4-B* 










P22-47 




ADD 64 


J21-23* 


P1-C~* 






P4-C"* 










P22-48 




ADD 128 


J21-22* 


P1-T5* 






P4-D* 










P22-50 




ADD 256 


J21-32* 


P1-34* 






P4-34* 










P22-29 




ATTENTION 


J22-20* 
















P22-20 






ATTENTION 1 


J22-17* 
















P22-17 






ATTENTION 2 


J22-19* 
















P22-19 






ATTENTION 3 


J22-18* 
















P22-18 






BM ON (+) 








P3-P* 








P6-J* 








BRUSH MOTOR 
















P6-8* 






BRUSH* 
MOTOR 


RESTORE 


J21-45* 


P1-16* 


P2-16* 














P22-38 




DC LOSS (-) 






P2-C* 


P3-C"* 




PS-'C"" 












DLYSK(-) 








P2-M* 


P4-MT* 


P5-K* 












DIF.256/128(+) 










P4-K* 














DDAC 










P4-M* 


P5-M* 












TCDAC 










P4-P* 


P5-P* 












TCV 










P4-N* 


P5-N* 












DET ODD (-) 










P4-R* 


P5-R* 












DETEVEN(-) 










P4-S* 


P5-S* 












SERVO MOTOR 
RELAY COIL, 












P15-6* 










POSIT • 
TRANSDUCER 


DET EN (+) 






P2-N* 




P4-N* 














COARSE SERVO 
ENABLE (-) 










P4-V* 


P5-V* 












DATA CLK 


J21-26* 


P20-26* 














P22-8 






BEGINNING OF 
TRAVEL PULSE (-) 










P4-E* 


P5-E* 












DISCSEL 


J21-12* 


P1-R* 


P2-R* 








P7-15* 






P22-31 




ERASE 




P1-F* 










P7-T* 










ERASE GATE 


J21-36* 


P20-36* 
















P22-40 




FIDX 






P2-30* 


P3-30* 
















FSTR 






P2-31* 


P3-31 • 
















FWD (-) 










P4-T* 


P5-T> 












F DISCWRT 
PROT SW 














P7-F* 








WRT* 
PROTSW 


HDSEL 


J21-13* 


P1-30* 










P7-N* 






P22-33 




LIGHT SOURCE 












P5-F* 










OPTICAL POSIT. 
TRANSDUCER* 


BRUSH MOTOR 
ON <-) 








P3-A* 














BRUSH MOT.* 


IDX 


J21-15* 


P1-15* 


P2-15* 












P22-9 






ILL AD 


J21-11* 


P1-14* 


P2-14* 












P22-13 






ILL ADD (+) 






P2-K"* 




P4-K* 














LDHD(-) 








P3-H* 


P4-TT* 
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TABLE 5-5. Signal Distribution (continued) 



WAN-0377/2 



SIGNAL 
DESIGNATION 


l/OBRD 


DIB 


CIB 


DCB 


SLB 


SVA 


DEB 


PRB 


I/O* 
CABLE 


I/O • 
CABLE 


OTHER 


SOL 








PSD" - 








P6-H* 








LOADIND 
















P6-7* 






LOAD INDICAT* 


ODD (+) 










P4-T* 


P5-T* 












DETENT MODE (+) 






P2-11* 






P5-11* 












TRK OFFSET 
FWD. 


J21-41* 


P1-10* 








P5-10* 








P22-37 




TRK OFFSET 
REV. 


J21-40* 


P1-9* 








P5-9* 








P22-46 




SERVO AMPLIFIER 
OUTPUT RELAY 












P15-4* 










POSIT. 
TRANSDUCER - 


POWER SUPPLY 
GROUND 












P15-3* 










POSIT. 
TRANSDUCER* 


PSEUDO SECTOR 2000 


J21-25* 


P1-S* 


P2-P* 


P3-S* 










P22-5 






R DISC WRT 
PROTSW 














P7-H* 








WRT 
PROTSW* 


RD DATA 


J21-27* 


P20-27* 














P22-7 






RD DATA 1 




P1-E* 










P7-U * 










RD DATA 2 




P1-5* 










P7-17* 










RD EN GATE 


J21-39* 


P20-39* 
















P22-49 




RDY 1 






P2-U* 


P3-U* 
















RDY L 






P2-S* 










P6-11* 








READY 


J21-7* 


P1-13* 


P2-13* 












P22-11 






READY INDICATOR 
















P6-M* 






READY LAMP* 


BEGINNING OF 
TRAVEL 












P5-U* 










OPTICAL POSIT. 
TRANSDUCER* 


RIDX 






P2-V* 


P3-V* 
















RSTR 






P2-29* 


P3-29* 
















RTZ (+) 








P3-F* 


P4-F* 














RUN/STOP 
RUN (-) 








P3-1* 














RUN/STOP • 
SW - OCP 


RETURN ZERO 






P2-N # 


P3-N* 
















SAC1 


J21-17* 


P1-28* 


P2-28 - 












P22-4 






SAC 2 


J21-18* 


P1-F* 


P2-F* 












P22-2 






SAC 4 


J21-19* 


P1-27* 


P2-27* 












P22-26 






SAC/8 F IDX 


J21-20* 


P1-I"* 


P2-¥* 












P22-1 






SAC/16 F STR 


J21-21* 


P1-26* 


P1-26* 












P22-3 






POSITION CHANNEL 












P5-7* 










OPTICAL POSIT. 
TRANSDUCER • 


POSITION COMMON 












P5-8* 










OPTICAL POSIT. 
TRANSDUCER* 


SECTOR IN (FIXED) 








P3-F* 














MAGNETIC • 
TRANSDUCER 


SECTOR IN (REM) 








P3-M* 














MAGNETIC* 
TRANSDUCER 


SECTOR RTN (FIXED) 








P3-N* 














MAGNETIC* 
TRANSDUCER 


SECTOR RTN (REM) 








P3-L* 














MAGNETIC* 
TRANSDUCER 


SEEKCOMP 


J21-9* 


P1-32* 


P2-32* 












P22-16 






SEEK INCOMP 


J21-33* 


P1-K* 


P2-K* 












P22-15 






SEEK STROBE 


J21-46* 


P1-18* 


P2-18* 














P22-32 




SEKCOMP 




P1-6* 


P2-6* 






P5-L* 












SEL1 


J21-43* 


P1-U* 


















UNITSEL 
,SWITCH* 


SEL2 


J21-44* 


P1-17* 


















UNITSEL 
SWITCH* 


SK(+) 






P2-33* 




P4-33* 














SOL 








P3-15* 








P6-H* 








SOLENOID 
















P6-F - 






PACK INTER. 
SOLENOID * 
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SECTION 6 
LOGIC 

6.1 SCOPE 

This section contains: (1) flow diagrams, (2) a list of all integrated circuit chips used in 
system circuits, (3) a description of the logic used in the Disc Drive with related data, and 
(4) a glossary of mnemonic terms. See the appendices for the Illustrated Parts List and the 
Engineering Drawings and Schematic Diagrams. 

6.2 INTEGRATED CIRCUIT REFERENCE 

Table 6-1 lists the integrated circuit chips used in the 100 TPI and 200 TPI Disc Drives. 
This table lists both WANGCO and commercial part numbers, type of logic, and the 
function performed by each chip. 

6.3 KEY TO LOGld SYMBOLS 

In several portions of this manual, similarly in Section 4 and on the schematic diagrams 
in Appendix C, logic symbols are used to represent certain logic functions or integrated 
circuit elements. The basic logic symbols include: 

a. p^ This inverter symbol is used to signify all functions that produce 

outputs proportional to the input such as a change in power levels, 
signal swings, level shifts, etc. 

b. I ) This symbol signifies an AND gate. 

c. L^y This symbol signifies an OR gate. 

The basic gate circuits are drawn in such a manner that the activity of signals can be 
traced through the logic diagrams in terms of HIGH (+2.4 to 5.0V.) and LOW (0 to 0.5V.) 
by examination of the input and output of the logic symbol used. If the active level is 
LOW, a small circle is not used. 
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TABLE 6-1. Integrated Circuit List 



WANGCO P/N 


COM'LP/N 


TYPE 


FUNCTION 


100108-001 


723 


LIN 


Voltage Regulator 


100234-001 


9602 


TTL 


Dual Monostable MV 


100328-001 


7400 


TTL 


Quad2-lnputNAND 


100329-001 


7402 


TTL 


Quad 2-lnput NOR 


100330-001 


7404 


TTL 


Hex Inverter 


100332-001 


7408 


TTL 


Quad 2-lnput AND 


100333-001 


7410 


TTL 


Triple 3-lnput NAND 


100339-001 


7474 


TTL 


Dual J-K Flip-Flop 


100341-001 


7486 


TTL 


Quad 2-lnput Exclusive OR 


100344-001 


4024 


TTL 


Dual Volt. Control MV 


100345-001 


4044 


LIN 


Phase Freq. Detector 


100347-001 


8T380 


TTL 


Quad 2-lnput NOR Bus Rec 


101009-001 


7411 


TTL 


Triple 3-lnput AND 


101011-001 


7426 


TTL 


Quad 2-lnput NAND H.V. 


101012-001 


7432 


TTL 


Quad 2-lnput OR 


101013-001 


7483 


TTL 


4-Bit Binary Full Adder 


101017-001 


9322 


TTL 


Quad 2-lnput Multiplexer 


101018-001 


9324 


TTL 


5-Bit Comparator 


101019-001 


9360 


TTL 


Up/Down Decode Counter 


101020-001 


9366 


TTL 


Up/Down Binary Counter 


101021-001 


301 


LIN 


Operational Amp. 


101022-001 


311 


LIN 


Voltage Comparator 


101023-001 


555 


LIN 


Timer 


101024-001 


8T20 


TTL 


Bidirectional One-Shot 


101026-001 


5558 


LIN 


Dual Operational Amp. 


101029-003 


1H5020 


MOS 


Analog Switch 


101031-001 


75452 


LIN 


Dual Periph. Pos. NAND Driver 


101032-001 


592 


LIN 


Video Amp. 


101088-001 


1406 


LIN 


D/A Converter 


101139-001 


75451 


LIN 


Dual Periph. - AND Driver 


123001-001 


7414 


TTL 


Hex Inverter Schmitt Trigger 


123023-001 


74S74 


TTL 


Dual D Flip-Flop Shotky 


123025-001 


74161 


TTL 


4-Bit Binary Counter, Sync 


123027-001 


DM8836 


TTL 


Quad 2-lnput NOR, Bus Rec. 


123032-001 


74LS08 


TTL 


Quad 2-lnput AND, LP Shotky 


123035-001 


74LS32 


TTL 


Quad 2-lnput OR, LP Shotky 


123036-001 


74LS74 


TTL 


Quad D Flip-Flop, LP Shotky 


123037-001 


74LS42 


TTL 


4-Bit BCD - to - Decimal Decoder 


123040-001 


74LS157 


TTL 


Quad 2-lnput Mux., LP Shotky 


123046-001 


74S04 


TTL 


Hex I nverter, Shotky 


123050-001 


74S08 


TTL 


Quad 2-lnput AND, Shotky 


125000-001 


10116 


ECL 


Triple Line Receiver 
Voltage Reg. t 5 V @ .5A 


125005-005 


78M05 


LIN 


125005-006 


78M06 


LIN 


Voltage Reg. ± 6V @ .5A 


125005-008 


78M08 


LIN 


Voltage Reg. ± 8V. @ .5A 


125007-006 


79M06 


LIN 


Voltage Reg. -6V. @ .5A 


125009-001 


308 


LIN 


Operational Amp., Precision 
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All of the logic symbols used in a logic diagram are shown with the levels required to activate 
the device; that is, the symbols show what level or levels are required at the input to obtain 
the level shown at the output of the device. For example: Figure 6- 1a. shows an OR gate 
symbol with small circles at the input and no circle at the output. This indicates that if 
either or both inputs are low, the output will be high. 

An AND gate is shown in Figure 6-1 b. Absence of the small circle at the inputs and the 
presence of the small circle at the output indicates both inputs must be high to obtain a 
low response at the output of the gate. 

Figure 6-2 shows a logical NOR gate which represents what the D output will be at +5Volts 
(TRUE state) when any combination of inputs A, B, and C are Low (FALSE). 



WAN-0579 



:33— =o 



a. b. 

Figure 6-1. Logic Example 

WAN-0723 

REFERENCE DESIGNATION AND CHIP TYPE 

a — i A r >. 4 

B MxXxV D D-A+B + C 

LOGIC SYMBOL LOGIC EQUATION 

Figure 6-2. Logic Symbol Example 
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The single-shot produces a positive going pulse at the "1" output and a negative going 
pulse at the "0" output, and these are initiated at the time that the input pulse tran- 
sitions to its TRUE state. 

Table 6-2 shows typical logic symbols used in this manual. 

Figure 6-3 consists of flow charts showing various modes of operation. 



TABLE 6-2. Logic Symbols (continued) 



WAN-0619 



DEVICES 



SYMBOLS 



836,7414 




LOW IN 
HIGH OUT 




HIGH IN 
LOW OUT 



846, 7400 
858 




BOTH INPUTS HIGH 
OUTPUT LOW 




EITHER OR BOTH INPUTS LOW 
OUTPUT HIGH 



7408, 
WIRED "OR' 




BOTH INPUTS HIGH 
OUTPUT HIGH 




EITHER OR BOTH INPUTS LOW 
OUTPUT LOW 
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TABLE 6-2. Logic Symbols (concluded) 



WAN-0619 



DEVICES 



SYMBOLS 



7402 




BOTH INPUTS LOW 
OUTPUT HIGH 




EITHER OR BOTH INPUTS HIGH 
OUTPUT LOW 



7418 




BOTH INPUTS LOW 
OUTPUT LOW 



=o- 



EITHER OR BOTH INPUTS HIGH 
OUTPUT HIGH 



844 




ALL INPUTS HIGH 
OUTPUT LOW 




ANY OR ALL INPUTS LOW 
OUTPUT HIGH 



862 




ALL INPUTS HIGH 
OUTPUT LOW 




ANY OR ALL INPUTS LOW 
OUTPUT HIGH 



HHJ^WV^! 




SINGLE SHOT 



SEE 
EXPLANATION 
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0) 




AC Power is 
Available to Drive 




AC Power Available to 
Power Supply 



DC Power Available to 
Electronics 



POWER Light On 




LOAD Light On 
Latch Assembly Actuates 



Remove/Replace 
Cartridge 



/ End\ 



START CYCLE 




Power Up 
Sequence Completed 




LOAD Light Off 




Power Applied to 
Drive & Brush Motors 




Enable Power Amplifier 
Carriage Moves Forward 



Beads Loaded 




First Track Counting 

Pulse Resets NAR & CAR 

to & Detents 




READY Light On 



/ End \ 



WAN-0069 
TURN OFF CYCLE 




READY Light Off 



Carriage Returns 
Home 




LOAD Light on 
Interlock Opens 



Remove/Replace 
Cartridge 




Figure 6^3. Turn-on/Start/Stop Cycles Flow Chart 



MASTER SPARES LIST 


CODE 




> 

UJ 




111™*™" MATERIAL LIST 


PART NUMBER 


REV. 


1 

Tl 








— ( 




UJ 
CO 

s 

Z 

OC 
< 
a. 




_._ 100/200 TPI DISC DRIVES F & T 

TLE _ MfinFI 


riATP 


2-3 6-77 SHPFT 1 ne 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQO 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




UJ 






SUB-ASSEMBLIES: 












1 


Assy. Power Supply 


300346-201 










2 


Assy. Positioner 


300600-001 








200 TPI, Some Models 


Q 

UJ 

> 

O 

OC 

£ 
< 






Assy. Positioner 


" -002 








All 100 TPI, Some 200 TPI 


3 


Assy. Spindle Motor 


301217-001 








100 TPI Only 




Assy. Spindle Motor 


" -002 








100 or 200 TPI 


4 


Assy. Power Cord 


300607-001 








Used on 300346 






5 


Assy. 0CP 


300376-002 












6 


Assy. Transducer 


300311-001 








Fixed Disc 




7 


Assy. Filter Replacement Kit 


301742-001 








2Uyy4b-yui ■ „ , 

Filter Assv. and Gasket 




8 


Assy. Thermistor 


300467-001 








200 TPI Only 




9 


Assy. Sector Transducer 


300606-001 








Series T Only 




10 


Assy. Door Latch Solenoid 


300388-001 








Series T Only 




11 


Assy. Door Latch Solenoid 


300433-001 








Series F Only 




12 


Assy. Brush Motor 


300323-001 








Disc Cleaning, 100 TPI Only 




13 


Assy. Brush Motor 


300323-002 








Disc Cleaning, 200 TPI Only 




14 


Assy. Velocity Transducer 


300771-001 








Used on 300600 




15 


AC Line Cord 


101153-001 




























































































































































































































.- 
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FORM 209 <R.1 2/74) 





CODE 




MASTER SPARES LIST 




PART NUMBER REV. 


| 11W A N QCO WATFRIAL LKT 


PART NUMBER 


REV. 


1 









B 




t,tle 100/200 TPI DISC DRIVES 


MnnPi F & T 


DATE 


2-16-77 SHCFT 2 OF 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV t 


ACT. 

,„ RE Y* 


REMARKS 














NEXT ASSEMBLY/USED ON 




APPROVED | DATE I 




MISCELLANEOUS ITEMS: 












1 


Magnetic Recording Head 


300132-001 


2 






100 TPI, 1500 RPM (UPPER) 




■I H ii 


-002 


2 






(LOWER) 




■I ii ii 


-003 


2 






2400 RPM (UPPER) 




it M ii 


-004 


2 






(LOWER) 


2 


Magnetic Recording Head 


300397-001 


2 






200 TPI, 1500 RPM (UPPER) 




H M ii 


-002 


2 






(LOWER) 






ii H ii 


-003 


2 






2400 RPM (UPPER) 






n ii H 


-004 


2 






(LOWER) 




3 


Air Filter 


300387 








Pre-Filter on 301742-001 




4 


Shipping Restraint 


300790 








Positioner Carriage 




5 


Key, Polarization 


101127-001 


10 






Used on 300586 




6 


Transformer 


101060-001 








Used on 301157 






H 


-002 








Used on 301157 




7 


'0' Ring 


100410-001 






• 


1500 RPM 




8 


'0' Ring 


-005 








2400 RPM 




9 


Brush, Disc Cleaning 


101095-001 








Upper 






H n ii 


-002 








Lower 




10 


Brush, Ground (Spindle) 


101701-001 








Used on 301217 




11 


Clip, Hitch Pin 


101121-001 








Used with 101095 




12 


Sector Transducer 


300679-001 








Series F Only 




13 


Brush, Ground (Blower) 


101118-001 
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FORM 209 (H.12/74) 





5TER SPARES LIST 


CODE 


MAS 




17 




lll WANGCO MATERIAL LIST 


PART NUMBER 


REV. 


d "• 


1 


M 1 "-— " 








3 








CC 

Ui 
CO 

z 

< 




TIT1F 100/200 TPI DISC DRIVES 


MODEL „ 


F & T 


DATE 


2-16-77 3 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV ?j 


ACT. 
REV, 


REMARKS 














NEXT ASSEMBLY/USED ON 




UJ 

< 






PRINTED WIRING BOARDS 












1 


Assy. 1/0 Connector PWB 


300075-XXX 








Basic. 

See unit Cf.l fnr dash nns . 




2 


Assy. Line Terminator PWB 


300095-001 










Q 
UJ 

> 

O 
<r 

< 


3 


+5V Regulator PWB 


300200-001 










4 


Assy. Servo Logic PWB 


300497-000 








Basic 






-001 








<?U0 IPI lop Loaa 

Illegal Address Track 408 






-002 








200 TPI Front Load 

Tllorpl AHHrp<;<; Trark dO.fi 




5 


Assy. Elect. Interconnect PWB 


300586-001 












6 


Assy. Power Regulator PWB 


301002-001 












7 


Assy. Disc Control PWB 


301018-XXX 








basic. 

See unit CCL for dash nos. 




8 


Assy. Servo Logic PWB 


301025-000 








Basic (100 TPI ONLY) 








-001 








Front Load, ILL ADD 203. 








-002 








Top Load, ILL ADD 204. 




9 


Assy. Control Interface PWB 


301035-XXX 








basic. 

Spp unit. C.C.I fnr Hash nns . 




10 


Assy. Disc Control PWB 


301076-XXX 








basic. 

See unit CCL for dash nos. 




11 


Assy. Spindle Motor Power Switch 


301153-002 












12 


Assy. Spindle Drive Regulator 


301198-002 












13 


Assy. Data Electronics PWB 


301157-XXX 








Basic. . 

See unit CCL for dash nos. 




































































14 


Assy. 1/0 Connector PWB 


301179-000 








Basic 








-001 


1 






Attn. Lines: Neqative 








-002 


1 






Attn. Lines: Positive 




15 


Assy. Data Interface VF0, PWB 


301320-XXX* 








basic. 

See unit CCA fnr Hash nn* 




16 


Assy. Servo Amplifier PWB 


301584-001 


1 






100 TPI F & T 








-002 


1 






200 TPI F & T. With Track 
















Offset and Temperature 
















Compensation. 






































A-3 











FOR K",ZZ3(H. 12/74) 





CODE 


MASTER SPARES LIST 




> 

UI 

tc 


M-iWANOCO MATERIAL I 1 < T 


PART NUMBER 


REV. 


1 


^ | - ■ -ii. -I, 






£ 




tc 

UI 

o 

z 
< 


100/200 TPI DISC DRIVES 

TITLE . unnP| _ 


F & T 


DATE 


2-16-77 4 
«"*«■ ,1,-1.1 


OB „ ., 










ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQO 


MIN. 
REV. 


ACT. 
REV f 


REMARKS 














NEXT ASSEMBLY/USED ON 




APPROVED | DATE 




POWER SUPPLY & 0CP ITEMS 












1" 


Fuse 3 amp 


100235-018 


1 






Used on 300346-101 & -201 


2 


Fuse 5 amp 


100028-020 


1 






ii ii ii ii 


3 


Fuse 10 amp 


-027 


2 






H ii ii ii 


4 


Bridge, Diode MDA-980-2 


101033-002 


2 






" " 300346-101 & -201 


5 


Rocker Switch 


101077-001 


3 






Used on 300376 0CP 






-002 


1 






ii ii ii 




61 


Bezel , Switch 


101078-001 


4 






ii ii ii 




7 


Lens, "POWER" 


101079-001 


1 






ii M H 




8 


Lens, "RUN/LOAD" 


-002 


1 






H ii ii 




9 


Lens, "PROTECT CART" 


-003 


1 






ii H ii 




10 


Lens, "PROTECT FIXED" 


-004 


1 






H ii ii 




11 


Indicator. "READy/LOAD" 


101081-001 


1 






ii ii ii 




12 


Lamp, 28V 


101082-003 


3 






Used with Items 7-^0 




13 


Lamp, 28V 


101083-002 


2 


• 




Used with Item 11 




14 


Switch, Thumbwheel 


101137-001 


1 














































































































































































































































































A-4 











FORM 209 <R.1 2/74) 





CODE 


MASTER SPARES LIST 




n 




-|1-)WAIMOCO MATERIAL LIST 


PART NUMBER 


REV. 


% 


\ 








d 






UJ 
CD 

i 

z 

H 

2 




T1TLE 100/200 TPI DISC DRIVES 


F&T 


r»ATJ 


: 2-16-77 ftucsT 5 


OF«_ 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQO 


MIN. 
.REV, 


ACT. 


REMARKS 














NEXT ASSEMBLY/USED ON 




s 






ELECTRONIC COMPONENTS: 


(continued) 










1 


IC. Volt. Reg. 723 


100108 


2 






Used on 301002 Assy. 


2 


IC. Dual Monostable 9602 


100234 


1 










' 301320 " 


Q 

UJ 

> 

O 

c 

1 








4 










1 301076 " 








4 










' 301018 " 








3 










' 301035 " 








2 










' 301025 " 












2 










1 300497 " 




3 


IC. Quad 2 Input NAND 7400 


100328 


1 










' 301320 " 










2 










' 301076 " 










2 










' 301018 " 










1 










' 301035 " 










3 










' 301025 " 










3 










' 300497 " 




4 


IC. Quad 2 Input NOR 7402 


100329 


3 


■ 








301076 " 










3 










' 301018 " 










1 










' 301035 " 










3 










' 301025 " 










3 










' 300497 " 




5 


IC. Hex Inverter 7404 


100330 


1 










' 301076 " 










1 










1 301018 " 










3 










1 301035 " 




6 


IC. Quad 2 Input AND 7408 


100332 


4 










1 301076 " 










3 










■ 301018 " 










5 










' 301035 " 










1 










' 301025 " 










1 










1 300497 " 






7 


IC. Triple 3 Input NAND 7410 


100333 


1 










1 301076 " 










1 










' 301018 " 
























































A-5 






„_.. 



FORM 209 m.1 2/74) 





MASTER SPARES LIST 






CODE 






> 

Uli 




"|"|1 WANGCO 

^L4L«) INCORPORATED 

T1TIE 100/200 TPI DISC DRI 


MATERIAL LIST 


PART NUMBER 


REV. 








B 




a: 

m 
m 

z 

H 

< 
a. 




VES 


F & T 


DATE 


2-16-77 rhcpt 6 


OF 




ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MiN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




ut 

1- 

2 






ELECTRONIC COMPONENTS 


(continued) 










8 


IC.Dual-D, Flip-Flop 


7474 


100339 


7 






Used 


1 on 


301076 Assy. 










7 






ii 


ii 


301018 " 




O 

111 

> 
O 

<r 

i 








5 






ii 


ii 


301035 " 










8 






ii 


ii 


301025 " 










8 






ii 


ii 


300497 " 




9 


IC.Quad.2 Input. Excl. OR 


7486 


100341 


1 






ii 


ii 


301076 " 












1 






ii 


H 


301018 " 












. 2 






ii 


H 


301025 " 












2 






ii 


ii 


300497 " 






10 


IC.Dual Volt. Control 


4024 


100344 


1 






ii 


ii 


301320 " 






11 


IC. Phase Freq. Detector 


4044 


100345 


1 






ii 


H 


301320 " 






12 


IC.Quad.2 Input NOR 


8T380 


100347 


8 






ii 


ii 


300075 " 












8 






ii 


ii 


301179 " 






13 


IC.Trip.3-Input AND 


7411 


101009 


2 


■ 




ii 


H 


301076 " 












2 






ii 


ii 


301018 " 












1 






ii 


ii 


301035 " 












1 






ii 


H 


301025 " 












1 






ii 


ii 


300497 " 






14 


IC.Quad.2-Input NAND 


7426 


101011 


1 






ii 


ii 


301584 " 












3 






ii 


ii 


301157 " 






15 


IC.Quad.2-Input OR 


7432 


101012 


2 






ii 


ii 


301076 " 












2 






ii 


ii 


301018 " 












2 






ii 


ii 


301035 " 












1 






ii 


it 


301025 " 












1 






ii 


ii 


300497 " 






16 


IC. 4-Bit Full Adder 


7483 


101013 


2 






ii 


H 


301025 " 












3 






ii 


it 


300497 " 










































































A-6 











FORM 209 <R.1 2/74) 





MASTER SPARES LIST 


CODE 






Ui 




"V%1 WAN'OCO 

^k^^J INCORPORATED 


MATERIAL LIST 


PART NUMBER 


REV. 


J^ 








? 




oc 

LU 

<Q 

2 

QC 
< 

a. 




Tl 


TLE 100/200 TPI DISC DRIVES .__ F & T 


DATE 


2-16-77 7 


OF 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV., 


ACT. 


REMARKS 














NEXT ASSEMBLY/USED ON 




UJ 

Q 






ELECTRONIC COMPONENTS: 


(continued) 










17 


IC.Quad 2 Input M/P 


9322 


101017 


2 






Used on 301035 Assy. 


18 


IC. 5-Bit Comparator 


9324 


101018 


2 










' 301025 " 


a 

> 

o 
oc 

1 








2 










' 300497 " 


19 


IC.Up/Dwn Dec. Cntr. 


74192 


101019 


1 










' 301076 " 








1 










' 301018 " 




20 


IC.Up/Dwn Dec. Cntr. 


74193 


101020 


4 










1 301076 " 












4 










' 301018 " 










2 










' 301035 " 










2 










' 301025 " 










3 










1 300497 " 




21 


I C. Operational Amp. 


301 


101021 


1 










' 301044 " 




22 


I C. Voltage Comp. 


311 


101022 


3 










' 301584 " 










2 










1 301076 " 










2 


• 








' 301018 " 










1 










' 301157 " 










3 










' 301170 " 




23 


IC. Timer 


555V 


101023 


1 










' 301076 " 










1 










' 301018 " 




24 


IC.B1. Direct One Shot. 


8T20B 


101024 


1 










' 301320 " 




25 


IC.Dual Op-Amp. 


5558 


101026 


8 










1 301584 " 










1 










' 301025 " 










1 










' 300497 " 










1 










' 300921 " 




26 


IC. Analog Sw. 


1H5020 


101029-003 


4 










' 301584 " 










3 










' 300497 " 








































































































A-7 











FORM 209 (R.1 2/74) 





5TER SPARES LIST 






CODE 




nAi 




>' 

Ui 




^•^WANQCO MATERIAL MST 


PART NUMBER 


REV. 


1 


v 1 — 








B 






DC 
UJ 

a 

z 

h- 
cc 
< 

a. 




TmF 100/200 TPI DISC DRIVES 


_ MODEL -. 


F & T 


DATE 


2- 


16-77 rhcpt 8 nc 




ITEM 

NO. J 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV, 


REMARKS 














NEXT ASSEMBLY/USED ON 




d 

a 

> 

o 






ELECTRONIC COMPONENTS: 


(continued) 










27 


IC.Dual NAND Driver 75452 


101031 


4 






Usee 


1 or 


301584 Assy. 








4 






ii 


ii 


300075 










14 






ii 


ii 


301179 










2 






ii 


it 


301157 










2 






ii 


H 


301025 










2 






ii 


ii 


300497 ' 




mmuammm 








2 






ii 


ii 


301002 ' 






28 


IC. Video Amp. 592 


101032 


2 






" 


ii 


301157 ' 






29 


IC.D/A Converter 1406 


101088 


1 






ii 


H 


301025 * 












1 






ii 


H 


300497 ' 






30 


IC.Dual AND Driver 75451 


101139 


2 






ii 


n 


300075 ' 












2 






ii 


ii 


301179 ' 












1 






ii 


ii 


301157 ' 












3 






ii 


ii 


301153 ' 






31 


IC.Hex Inverter 7414 


123001 


3 






n 


ii 


301157 ' 






32 


IC.Dual D Flip-Flop 74S74 


123023 


1 






ii 


n 


301320 ' 












1 






ii 


H 


301157 ' 






33 


IC.Quad 2-Input NAND 74LS00 


123029 


1 






ii 


H 


301320 ' 






34 


IC.Quad 2-Input AND 74LS08 


123032 


2 






ii 


ii 


301320 ' 






35 


IC. Triple 3-Input AND 74LS11 


123034 


1 






ii 


H 


301320 ' 






36 


IC.Quad 2-Input OR 74LS32 


123035 


2 






" 


H 


301320 ' 






37 


IC.Quad D Flip-Flop 74LS74 


123036 


3 






ii 


ii 


301320 ' 












1 






ii 


H 


301153 ' 






38 


IC. 4-Line to 10-Line Decoder 


123037 


1 






" 


ii 


301153 ' 






39 


IC.Quad 2-Input Mux. 74LS157 


123040 


1 






ii 


ii 


301153 ' 






40 


IC.Hex Inverter 74S04 


123046 


1 






n 


ii 


301320 ' 






41 


IC.Quad 2-Input AND 74S08 


123050 


1 






ii 


ii 


301320 ' 
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FORM 209 (R.1 2/74) 



MASTER SPARES LIST 






CODE 




1 Ul 




lll WANOCO MATERIAL LIST 


PART NUMBER 


REV. 


■ It 


1 


^ 1 — _- ; ■„ ',,„■■ 






g 






AC 
UJ 

a 

2 

H 
CC 
< 

Q. 




w B 100/200 TPI DISC DRIVES 

TITLE " MODEL _ 


F & T 


DATE 


2-16-77 9 

RWCCT 


OF 




ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV #J 


ACT. 
REV, 


REMARKS 














NEXT ASSEMBLY/USED ON 




UJ 

1 






ELECTRONIC COMPONENTS: 


(continued) 










42 


IC. Triple Line Receiver 


125000 








Usee 


1 on 


301157 Assy. 




43 


I C. Voltage Reg. 78M05 


125005-005 








ii 


11 


301320 " 




Q 
UJ 

> 

O 
OC 

1 






-006 








ii 


II 


301157 " 








-008 








ii 


II 


301157 " 




44 


IC.Neg.3Terminal Reg. 79M08AHC 


125007-006 








ii 


II 


301157 " 




45 


IC. Op-Amp. Precision LM308 


125009 








it 


II 


301584 " 








46 


Transistor, PNP MPS-U51 


100083 








ii 


II 


301584 " 






47 


Transistor, PNP TIP42A 


101048 








ii 


II 


301002 '* 






48 


Transistor, NPN 2N2222A 


101052 








ii 


II 


301584 " 


















" 


II 


301076 " 


















ii 


II 


301018 " 


















n 


II 


301157 " 


















ii 


II 


301002 " 


















ii 


II 


301153 " 






49 


Transistor, PNP 2N2907A 


101053 




1 




ii 


II 


301584 ". 


















ii 


II 


301157 " 


















ii 


II 


301002 " 


















ii 


II 


301044 " 


















" 


II 


301153 " 






50 


Transistor, NPN EP2179(TIP140) 


151003-001 








" " 301584 " 






ti H ii n 










ii 


II 


301044 " 








ii ii ii ii 


151003-001 


3 






ii 


II 


301153 " 






51 


Transistor, PNP EP2180(TIP145) 


151004-001 


3 






" " 301153 " 






ii n ii ii 


ii ii 


4 






H 


II 


301198 " 








ii ii ii ii 


ii ii 


1 






" 


II 


301584 " 






52 


Diode-Rect. .200V 1N4003 


100127 


1 






" " 300586 " 






ii ii M ii 


ii 


2 






" " 300075 " 




53 


Diode-Rect. 1N5624 


107026-001 


3 






ii 


II 


300586 " 
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FORM 209 <R.1 2/74) 







CODE 


MASTER SPARES LIST 




> 

UJ 

c 


■W^WAIMGCO MATERIAL 1 KT 


PART NUMBER 


REV. 


\ 


^ 1 .i ; —^ 






-ft 




cc 

UJ 
CD 

z 

< 

0. 


TmF 100/200 TPI DISC DRIVES unnci 


F & T 


2- 

PATF , 


16-77 RUPPT io 


OF 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV., 


ACT. 
REW 


REMARKS 














NEXT ASSEMBLY/USED ON 




APPROVED | DATE j 

" i 




ELECTRONIC COMPONENTS: 


(continued) 










54 


Diode-Rect. .200V 1N4003 


100127 


2 






Used on 301179 Assy. 








4 








' " 301157 ' 










2 








' " 301044 ' 










6 








i H 


301153 ' 










1 








1 " 301198 ' 




55 


Diode, Signal 1N5317 


101034 


8 








' " 301584 ' 












1 








i ii 


301076 ' 












1 








i it 


301018 ' 












1 








' " 301018 ' 












22 








i ii 


301157 * 












1 








i ii 


301002 ' 












1 








1 " 301044 ' 






56 


Diode, Zener 6.8V 1N5235B 


101058-010 


1 






i 


" 301584 " 






10V 1N5240B 


-015 


1 






i 


ii 


301584 " 








5.1V 1N5231B 


-006 


1 






i 


" 301320 " 










1 






' 


ii 


301002 " 








4.7V 1N5230B 


-005 


2 






" 


" 301076 " 










2 






H 


it 


301018 " 












1 






M 


ii 


301153 " 








22V 1N5251B 


-016 


1 






" 


" 301076 " 










1 






ii 


H 


301018 " 








1N5245B 


-019 


2 






" 


" 301044 " 




57 


Diode, Zener 500mw 1% 


107040-009 


1 






ii 


H 


301198 " 


I 




58 


Inductor, 5%, 27 uh 


101074-001 


6 






ii 


it 


301157 " 








Inductor, 5%, 1.5uh 


-003 


1 






ii 


it 


301157 " 






59 


Inductor, 5%, 220uh 


122500-001 


2 






ii 


ii 


301157 " 












1 






ii it 


301002 " 










































































A- 10 











FORM 209 (R.1 2/74) 





>TER SPARES LIST 


CODE 1 


MAS 




\A 


•m-^WAINIGCO MATERIAL' LIST 


PART NUMBER 


REV. 


i *l 


\ 










S 


V--.4 •fl- 






ee 

UJ 

z 




title 100/200 TPI DISC DRIVES 


unnfi F & T 


"4TP .~r..?J_-L- S.HBCT , 11„ 


OF 






ITEM 
„NQ._ 


DESCRIPTION 


PART NO. 


REQo| REV * 


ACT. 
,2EL 


REMARKS 














NEXT ASSEMBLY/USED ON 




Ui 

1 






ELECTRONIC COMPONENTS: 


(concluded) 










60 


Crystal 3.200MHz. 


101059-001 








Used on 301076 Assv. 


















• 301018 ' 




Q 
Ui 
> 

o 

1 




3.125MHz. 


-002 












' 301320 ' 






5.000MHz. 


-003 












1 301320 ' 






3.177MHz. 


-004 












' 301320 ' 




61 


Resistor, Variable 10K 


100163-103 


4 










1 301584 ' 








5K 


-502 












' 301584 ' 






62 


Resistor, Variable 20K 


101006-203 












1 301076 ' 






















' 301018 ' 






63 


Resistor, Variable 100 


101148-101 












' 301157 ' 








10K 


-103 












1 301584 ' 








1 Meg. 


-105 












' 301076 ' 






















' 301018 ' 






























. , 












































































































































































































































































A-ll 











FORM 209 <R.1 2/74) 



APPEENDIX B 

100/200 TPI DISC DRIVE 

ASSY. DWGS. AND MATL LIST INDEX 

Title Drawing Page 

Disc Drive, 100 TPI, Top Load 300000 B-3 

Disc Drive, 100 TPI, Front Load 300001 B-9 

Disc Drive, 200 TPI, Top Load 305100 B-15 

Material List 404200 B-19 

Disc Drive, 200 TPI, Front Load 315100 B-25 

Material List 414200 B-29 

I/O Connector PWB 300075 B-35 

Line Terminator PWB and Schematic 300095 B-47 

Motor Filter PWB and Schematic 300226 B-51 

Power Supply 300346 B-55 

Servo Logic PWB (200 TPI) 300497 B-63 

Electronics Interconnect PWB 300586 B-69 

Spindle Drive Module and Schematic 300612 B-73 

Transducer Differentiator PWB and Schematic 300921 B-79 

Power Regulator PWB 301002 B-83 

Disc Control PWB (200 TPI) 301018 B-89 

Servo Logic PWB (100 TPI) 301025 B-115 

Control Interface PWB (200 TPI) 301035 B-123 

Emergency Retract PWB and Schematic 301044 B-147 

Disc Control PWB (100 TPI) 301076 B-151 

Spindle Motor Power Switch PWB 301153 B-179 

Data Electronics PWB 301157 B-183 

Commutator PWB 301170 B-205 

I/O Connector PWB 301179 B-209 

Spindle Drive Regulator PWB . . ■ 301198 B-215 

Data Interface PWB (VFO) 301320 B-219 

Servo Amplifier III PWB 301584 B-233 



B-1 







XXX SEE BUILD M/L FOR TABULATION 








DlOl 


■jiu: 


I \ 


l] WANGCO MATERIAL LIST 




PART NUMBER 


REV. 




300000-000 




PART NUMBER 

3onnnn-nnn 


ASSY. DISC DRIVE 100TPI. 
. t,tl E OPTICAL - TOP LOAD. 


9/19/75 CUCCT 1 „ c 8 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




i > 


1 


Assy. Elect/Int. Pwb. 


300586-001 


1 








2 


Assy. Servo Amplifier Pwb. 


301584-001 


1 








3 


Assy. I/O Connector Pwb. 




Ref. 










4 


Assy. Line Terminator Pwb. 




Ref. 








5 


Assy. VFO Pwb. 




Ref. 








6 


Assy. Disc Control Pwb. 




Ref. 








7 


Assy. Data Electronics Pwb. 




Ref. 










8 


Assy. Control Interface Pwb. 




Ref. 










9 


Assy. Servo Loqic Pwb. 


301025-XXX 


Ref. 










10 


. 














11 
















12 
















13 


Assy. Voltage Plug. 


300324-XXX 


Ref. 










14 
















15 
















16 
















17 


Ring, Sector. 


300055-XXX 


Ref. 










18 


Pulley, Blower. 


300110-XXX 


Ref. 










19 


Spec. Proc. Recording Head. 


300132-XXX 


Ref. 










20 


Spec. " 


-XXX 


Ref. 










21 
















22 
















23 
















24 


Fuse. 


100235-XXX 


Ref. 






F4. 




25 


'0' Ring 


100410-XXX 


Ref T 






1500 RPM=-001: 2400 RPM=-005 




26 
















27 
















28 


Assy. Power Requlator Pwb. 


301002-001 


1 


F 




S/N. 




29 


Assy. Emergency Retract Pwb. 


301044-001 


1 


A 




S/N. 




30 


Assy. Spindle Mtr Pwr sw. Pwb. 


301153-002 


1 


CZ 




S/N. 




31 


Assy. Spindle Drive Reg. Pwb. 


301198-002 


1 


,"? 




S/N. 




32 




» 












33 




-*-a 











FORM 209 (R. 12/74) 





















D101 




H"^ 1 WAIMGCO ilATFRIAI 1 1 S T 


PART NUMBER 


REV. 


% 








300000-000 


\ mt rJ » 






PART NUMBER 

300000-000 


ASSY. DISC DRIVE 100TPI. 
T1TLE OPTICAL - TOP LOAD. MnnP1 




DATE 


9/19/75 wm 2 


„ 8 

OF 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




HI 

< 

a 


34 














35 


Assy. Brush. 


300223-001 


1 








36 


Assy. Cable - Interconnect. 


300274-001 


1 








a 

UJ 

6 

o: 

a. 

0. 

<C 


37 


Assy. Transducer. 


300311-001 


1 








38 


Assy. DC. Motor. 


300323-001 


1 








39 


Assy. Power Supply. 


300346-201 


1 








40 


Assy. OCP. 


300376-002 


1 








""■■'• 


41 


Assy. Bearing Housing. 


300396-001 


1 










42 


Assy. Slide - Left Hand. 


300412-001 


1 










43 


Assy. Slide - Right Hand. 


-002 


1 










44 


Assy. Solenoid & Brush Cable. 


300413-004 


1 










45 


Assy. Positioner. 










4 




46 


Assy. Fixed Disc Cover. 














47 


Assy. Filter. 


300946-002 


1 










48 


Assy. Shroud, Top Load. 


302034-001 


1 










49 


Assy. Spindle. Motor Brushless 


301217-001 


1 






Or use - 002 




50 


Assy. Harness Spindle Drive. 


301250-001 


1 










51 




















52 




















53 
















54 
















55 
















56 
















57 


Nameplate, 'W Logo. 














58 


Label , Model . 


201347-001 


2 










59 


Label , Warning. 


202375-001 


1 










60 
















61 
















62 
















63 


Ring, Inlet Blower 


301177-001 


1 






m 




64 


Crank. 


300039-001 


1 










65 


Rod, Linkage. . 


300040-001 


1 










66 


Cam. 


300043-001 


1 
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67 


Support, Card Guide. 


300051-001 










68 


Cover, Blower. 


300865-001 










69 


Cover, Filter Plate. 


300082-002 










Q 

ID 

> 

O 
CC 

Q. 

a. 
< 


70 


Cover, Brush Access. 


301218-001 










71 


Plate, Motor Gasket. 


300086-001 










72 


Gasket, Motor. 


300088-001 










73 


















74 


Disc, Magnetic Recording. 


300133-001 










* 






75 


— — — — — — — 














76 


Cover, Top. 


301221-001 












77 
















78 


Pin, Pack Ejector. 


300202-001 












79 


Clamp, Disc Plate. 


300204-001 


i 










80 


Housing, Switch Actuator. 


300227-001 












81 


Bracket, Switch Mounting. 


300228-001 












82 


Actuator, Switch. 


300230-001 












83 


Nut, Plate. 


300231-001 












84 


Cap, End. 














85 


Cap, " 














86 


Bezel, Switch. 


300245-001 












87 


Bracket, Guide. 


300280-001 












88 


Bracket, " 


-002 












89 


Bushing. 


300284-001 












90 


Bracket, End Cap. Mounting. 


300287-001 












91 


Panel , Rear. 


300344-001 












92 


Cover, Interconnect Pwb. 


300384-001 












93 


Deck, Machined Casting. 


300669-001 












94 


Cover, I/O Connector Pwb. 


300503-001 












95 


Retainer, Pwb. 


300597-001 












96 


Plate, Mtg. Emerg. Retract. 


300616-002 












97 


Panel , Front Trim. 














98 


Bracket, Ret. Pos Carriaop. 


300790-00;L 
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Label , Caution. 


300827-001 
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100 


Label, Carriage Restraint. 


300828-001 


1 








101 


Gasket, Filter. 


300939-001 


1 








102 


Bushinq, Actuator. 


300962-001 


2 








o 
O 

0. 

<C 


103 


Actuator, Door. 


300963-001 


2 








104 


Pin, Door Latch. 


300986-001 


2 








105 


Gasket, Disc. Access. 


301237-001 


1 








106 


. _ 














107 


. — -_ 














108 


Bkt., Card Cage Support 


301786-001 


1 










109 
















110 
















111 












I 




112 


Fuse. lOamp. 


100028-027 


2 






F1.F2. 




113 


Strap, Cable. 


100031-001 


2 










114 


Fastener. 


108610-001 


2 










115 


■ ■ - 














116 


Ring, Gripping. 


100133-011 


2 










117 


Ring, Crescent Retaining. 


144000-003 


1 










118 


Cement. 


100303-004 


A/R 










119 
















120 


Impeller. 


100411-001 


1 










121 
122 


Switch, Snap Action. 


101097-001 


1 










Switch, " 


101098-001 


1 










123 
















124 


Bearing, Thrust. 


101125-001 


1 










125 


Spring, Compression. 


147700-003 


2 










126 
















127 
















128 
















129 












I 




130 
















131 


Screw, Pan Head. 


100036-203 


2 






4-40 X 3/16" 




132 


Screw, " " 


-209 


4 






4-40 X 9/16" 
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Screw, Pan Head. 


100036-212 


4 






4-40 X 3/4" 
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Screw, " " 
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135 


Screw, " " 


-306 


48 






6-32 X 3/8" 




Q 
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> 

O 

CC 
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136 


Screw, " " 


-308 


6 






6-32 X V 


137 


Screw, " " 


-506 


4 






10-32 X'3/8" 


138 


Screw, " " 


-509 


2 






10-32 X 9/16" 


139 


Screw, " " 


-332 


8 






6-32 X 2" 






140 
















141 
















142 
















143 


Screw, Nylon Pan Head. 


101172-304 


1 






6-32 X %" 




144 


Screw, " " " 


-307 


2 






6-32 X 7/16" 




145 






i 










146 
















147 


Screw, Flat Head. 


100040-208 


2 






4-40 X h 




148 


Screw, " " 


-305 


29 






6-32 X 5/16" 




149 


Screw, " " 


-308 


10 






6-32 X V 




150 


Screw, " " 


100074-304 


4 






6-32 X V (Black). 




151 
















152 
















153 
















154 
















155 


Screw, Socket Head Cap. 


100041-208 


4 






4-40 X V' 




156 


Screw, " " " 


-508 


3 






10-32 X V 




157 


Screw, 


-608 


5 






%-20 X %" 




158 
















159 
















160 
















161 


Screw, Set. 


100049-302 


2 






6-32 X 1/8" 




162 
















163 
















164 


Washer, Split Lock. 


100042-200 


12 






No. 4. 




165 


Washer, " 


-300 


40 






No. 6. 
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Washer, Split Lock. 


100042-500 


9 






No. 10 
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Washer, " " 


-600 


2 
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Q 
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169 














170 
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Washer, Flat. 


100047-300 
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Washer, " 


-500 


6 






No. 10 
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175 
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Washer, Flat Reduced 0. D. 


100251-300 


2 






No. 6. 
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178 


:. 














179 


Washer, Flat Nylon. 


100050-100 


4 






No. 4. 




180 


Washer, " 


101185-001 


6 






No. 6. x .015-THK. 




181 


Washer, " " 


100050-200 


4 






No. 6. 




182 


Nut, Self Locking 


136003-006 


2 






6-32 




183 


Nut, Hex. 


100043-200 


2 






4-40. 




184 


Nut, " 


-300 


8 






6-32. 




185 


Nut, " 


-500 


2 






10-32 




186 


Nut, " 


-510 


1 






%-28. 




187 


Nut, " 


-800 


1 






3/8. X 16. 




188 
















189 
















190 
















iei 


Insert, Heli-Coil 


122601-001 


1 
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Assy. Elect/Int. Pwb. 


300586-001 


1 










2 


Assy. Servo Amplifier Pwb. 


301584-001 


1 








3 


Assy. I/O Connector Pwb. 




Ref. 








4 


Assy. Line Terminator Pwb. 




Ref. 








5 


Assy. VFO Pwb. 




Ref. 








6 


Assy. Disc Control Pwb. 




Ref. 








7 


Assy. Data Electronics Pwb. 




Ref. 






, 


8 


Assy. Control Interface Pwb. 




Ref. 










9 


Assy. Servo Logic Pwb. 


301025-XXX 


Ref. 






1 




10 


Assy. Differentiator Pwb. 


300921-XXX 


Ref. 








i 




11 


















12 
















13 


Assy. Voltage Pluq. 


300324- XXX 


Ref. 










14 
















15 


• 














16 
















17 


Ring, Sector. 


300055-XXX 


Ref. 










18 


Pulley, Blower. 


300110-XXX 


Ref. 
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Spec. Proc. Recording Head. 


300132-XXX 


Ref. 
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Spec. " 


-XXX 


Ref. 










21 
















22 
















23 
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24 


Fuse. 


100235-XXX 


Ref. 






F4. 




25 


'0' Ring 


100410-XXX 


Ref , 






-001=1500 RPM; -005=2400 RPM 




26 
















27 
















28 


Assy. Power Regulator Pwb. 


301002-001 


1 


F 




S/N. 




29 


Assy. Emergency Retract Pwb. 


301044-001 


1 


A 




S/N. 




30 


Assy. Spindle Mtr Pwr sw. Pwb. 


301153-002 


1 


^ 




s/n. r 




31 


Assy. Spindle Drive Reg. Pwb. 


301198-002 
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E 




S/N. 
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REMARKS 
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NEXT ASSEMeLY/USED ON 


: 




(VED I DATE 


34 














35 


Assy. Brush. 


300222-001 










36 


Assy. Cable - Interconnect. 


300274-001 










37 


Assy. Transducer. 


300311-001 










38 


Assy. DC. Motor. 


300323-001 










OC 

2: 


39 


Assy. Power Supply. 


300346-201 










L 


40 


Assy. OCP. 


300376-002 










1 1 


41 


Assy. Bearing Housing. 


300396-001 












42 


Assy. Slide - Left Hand. 


300412-001 












43 


Assy. Slide - Right Hand. 


-002 








_ 




44 


Assy. Solenoid & Brush Cable. 


300413-001 












45 


Assy. Positioner. 












i 




46 


Assy. Fixed Disc Cover. 


300630-001 












47 


Assy. Filter. 


300946-002 












48 




















49 


Assy. Spindle. Motor Brushless 


301217-001 








-Or use - 002 






50 


Assy. Harness Spindle Drive. 


301250-001 












51 


Assy. Cable-Differentiator. 


300925-001 


1 




# 






52 




















53 
















54 
















55 
















56 
















57 


Nameplate, 'W Logo. 














58 


Label , Model . 


201347-001 


2 










59 


Label , Warning. 


202375-001 


1 










60 
















61 
















62 
















63 


Ring Inlet Blower 


301177-001 


1 










64 


Crank. 


300039-001 


1 










65 


Rod, Linkage. 


300040-001 


1 










66 


Cam. 


300043-001 


1 
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1- 
< 


67 


Support, Card Guide. 


300051-001 


T 








68 


Cover, Blower. 


300865-001 ! 1 








69 


Cover, Filter Plate. 


300082-002 


1 








a 
hi 

> 
o 

CE 
a. 
a. 
< 


70 
















71 


Plate, Motor Gasket. 


300086-001 


1 








72 


Gasket, Motor. 


300088-001 


l 








73 








' 








74 


Disc, Magnetic Recording. 


300133-001 


1 






to 


■ 




75 


Spacer, Cover. 


■300138-001 


3 










76 


Cover, Top. 


300134-001 | 1 










77 




1 






■ 




78 






• 














79. 


. Clamp, Disc Plate. 


300204-001 


1 










80 


Housing, Switch Actuator. 


300227-001 


1 










81 


Bracket, Switch Mounting. 


300228-001 


1 










82 


Actuator, Switch. 


300229-001 


1 










83 


Nut, Plate. 


300231-001 


1 










84 


Cap, End. 














85 


Cap, " 














86 


Bezel , Switch. 


300245-001 


1 










87 




















88 




















89 




















90 




















91 


Panel, Rear. 


300344-001 


1 










92 


Cover, Interconnect Pwb. 


300384-001 


1 










93 


Deck, Machined Casting. 


300669-001 


1 










94 


Cover, I/O Connector Pwb. 


300503-001 1 










95 


Retainer, Pwb. 


300597-001 


2 










96 


Plate, Mtg. Emcrg. Retract. 


300616-002 


1 






| 




97 


Panel , Front Trim. 














98 


Bracket, Ret. Pos CarMarn*. 


300790-001 


1 






For Shipping Purposes Only) 




99 


Label , Caution, 


300827-001 


1 
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100 


Label, Carriage Restraint. 


300828-001 


1 










101 


Gasket, Filter. 


300939-001 


1 








102 
















103 
















104 
















105 


Gasket, Disc. Access. 


301237-001 


1 








106 


Panel, Filler. 














107 


Support, Top Cover. 


300421-001 


1 










108 


Bkt., Card Cage Support 


301786-001 


1 










109 












I 




110 












1 




111 












i 




112 


Fuse. lOamp. 


100028-027 


2 






F1.F2. 




113 


Strap, Cable. 


100031-001 


2 










114 


Fastener. 


108610-001 


2 










115 




- 


1 






. 




116 


Ring, Gripping. 


100133-011 


2 










117 


Ring, Crescent Retaining. 


144000-003 


1 










118 


Cement. 


100303-004 


A/R 










119 


■ 














120 


Impeller. 


100411-001 


1 










121 


Switch, Snap Action. 


101097-001 


1 










122 


Switch, " 


101098-001 


1 










123 


— - ; - ... 


. , 












124 


Bearing, Thrust. 


101125-001 


1 










125 




















126 
















127 
















128 


- . 














129 












» 




130 
















131 


Screw, Pan Head. 


100036-203 


11 






4-40 X 3/16" 
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Screw, Pan Head. 


100036-212 
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Screw, " " 
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6-32 X k" 
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Screw, " " 


-306 


28 
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UJ 
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136 


Screw, " " 


-308 


8 






6-32 X V 


137 


Screw, " " 


-506 


4 






10-32 X 3/8" 


138 


Screw, " " 


-509 


2 






10-32 X 9/16" 


139 
















140 
















141 
















142 


. .. 














143 


Screw, Nylon Pan Head. 


101172-304 


1 






6-32 X V 




144 


-. ; 














145 
















146 
















147 


. 


* 
















148 


Screw, Flat Head. 


100040-305 


24 






6-32 X 5/16" 




149 


Screw, " " 


-308 


10 






6-32 X V 




150 


Screw, « ii ■ 


100074-304 


4 






6-32 X V (Black). 




■isi 
















152 












•' 




153 
















154 
















155 


Screw, Socket Head Cap. 


100041-208 


4 






4-40 XV 




156 
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Assy. Spindle Drive Reg. PWB 


301198-002 


1 


B 




S/N 






32 


















33 
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Ill 
a: 


^ 


11^|WANQCO UATFRIAI 1 1 S T 


PART NUMBER 


REV. 


Tl 


JU INCOn p D p, fD — 






414200-000 


K 


■#Vh^ INCORPORATED 

ASSY. DISC DRIVE 200TPI 
tle FRONT LOAD 




a: 
ui 
m 

1 

2: 

a: 
< 
a. 


O 

O 

O 

1 

O 
O 
CM 
«?»- 

l-H 


unnpi 


DATE 


11-18-76 RUCCT 2 


OF -JL 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQO 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




IU 

1 




34 














35 


Assy. Brush 


300222-001 










36 


Assy. Cable - Interconnect 


300274-001 










O 

UJ 

> 
O 

1 


37 


Assy. Transducer 


300311-001 










38 


Assy. DC Motor 


300323-002 










39 


Assy. Power Supply 


300346-201 










40 


Assy. OCP 


300376-002 














41 


Assy. Bearing Housing 


300396-001 












42 


Assy. Slide - Left Hand 


300412-001 












43 


Assy. Slide - Right Hand 


-002 












44 


Assy. Solenoid & Brush Cable 


300413-001 












45 


Assy. Positioner 














46 


Assy. Fixed Disc Cover 


300630-001 












47 


Assy. Filter 


300946-002 












48 


— — — . _ — — 














49 


Assy. Spindle Motor Brushless 


301217-002 












50 


Assy. Harness Spindle Drive 


301250-001 












51 


Assy. Cable-Differentiator 


300925-001 












52 


Assy. Thermistor 


300467-001 


1 










53 
















54 
















55 
















56 
















57 


Nameplate, 'W Logo 














58 


Label, Model 


201347-001 


2 










59 


Label , Warning 


202375-001 


1 










60 
















61 
















62 
















63 


Ring, Inlet Blower 


301177-001 


1 










64 


Crank 


300039-001 


1 










65 


Rod. Linkaqe 


300040-001 


1 










66 


Cam 


300043-001 


1 
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111 WANOCO UATFRIiL LIST 


PART NUMBER 


REV. 


Tl 








414200-000 


K 


ASSY. DISC DRIVE 200TPI 
TLE FRONT LOAD 




m 

2 


o 
o 
o 

o 
o 

«3- 

r-l 


unr.Pi n*TP 


11-18-76 Rue ,rr 3or 8 




^ mmmm 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




Ul 

1 




67 


Support, Card Guide 


300051-001 


1 








68 


Cover, Blower 


300865-001 


1 








69 


Cover, Filter Plate 


300082-002 


1 








Q 
UJ 

> 

O 
a 

1 




70 














71 


Plate, Motor Gasket 


300086-001 


1 








72 


Gasket, Motor 


300088-001 


1 








73 


















74 


Disc, Magnetic Recording 


300133-001 


1 






(&; 






75 


Spacer, Cover 


300138-001 


3 










76 


Cover, Top 


300134-001 


1 










77 
















78 


— — — — . — — — 














79 


Clamp, Disc Plate 


300204-001 


1 










80 


Housing, Switch Actuator 


300227-001 


1 










81 


Bracket, Switch Mounting 


300228-001 


1 










82 


Actuator, Switch 


300229-001 


1 










83 


Nut, Plate 


300231-001 


1 










84 


Cap, End 














85 


Cap, " 














86 


Bezel , Switch 


300245-001 


1 










87 




















88 




















89 


' — — 














90 


— — 














91 


Panel , Rear 


300344-001 


1 










92 


Cover, Interconnect PWB 


300384-001 


1 










93 


Deck, Machined Casting 


300669-001 


1 










94 


Cover, I/O Connector PWB 


300503-001 


1 










95 


Retainer, PWB 


300597-001 


2 










96 


Plate, Mtg. Emerg. Retract 


300616-002 


1 










57~" 


Panel, Front Trim 














98 


Bracket, Ret. Pos. Carriage 


300790- dbi 


1 






For Shipping Purposes Only 




99 


Label, Caution 


300827-001 


1 










FOF 


*M 209 (R.t 2/74) 


B-3'l 

















CODE 
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2 y 


I^^WANQCO MA 
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REV. 
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414200-000 


K 
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| PART NUMBER 

i 414200-000 




hatp 


11-18-76 _ 4 


o F _L 










ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQO 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




APPROVED | DATE 


100 


Label, Carriage Restraint 


300828-001 


1 








101 


Gasket, Filter 


300939-001 


1 








102 


— — — — 












103 


— 












104 


— — — — — , — 












105 


Gasket, Disc Access 


301237-001 


1 








106 


Panel, Filler 














107 


Support, Top Cover 


300421-001 


1 










108 


Bkt. Card Cage Support 


301786-001 


1 










109 
















110 
















1U < 
112 
















Fuse 10 amp 


100028-027 


2 






Fl,2 




113 


Strap, Cable 


100031-001 


2 










114 


Fastener 


108610-001 


2 . 










115 
















116 


Ring, Gripping 


100133-011 


2 










117 


Ring, Crescent Retaining 


144000-003 


1 










118 


Cement 


100303-004 


A/R 










119 
















120 


Impeller 


100411-001 


1 










121 


Switch, Snap Action 


101097-001 


1 










122 


Switch, " 


101098-001 


1 










123 
















124 


Bearing, Thrust 


101125-001 


1 










125 


— — — — — — 














126 
















127 
















128 


< 














129 
















130 
















131 


Screw, Pan Head 


100036-203 


11 






4-40 x 3/16" 




132 


Screw, " " 


-209 


4 






4-40 x 9/16" 




FOF 
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P^WANQCO MATERIAL LKT 


PART NUMBER 


REV. 


tt 


1 

Tl 


m _ 






414200-000 


K 


1 


ASSY. DISC DRIVE 200TPI 
TLE FRONT LOAD 




t 

tc 

UJ 
CD 

2 

H 
OC 

2 


o 
o 
o 

o 
o 

CM 


unnpi ,„ _, .... 


nATP 


11-18-76 SHFPT 5 ne 8 










ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




111 

2 


■ 


133 


Screw, Pan Head 


100036-212 


4 






4-40 x 3/4" 


134 


Screw, " " 


-304 


2 






6-32 x %" 


135 


Screw, " " 


-306 


28 






6-32 x 3/8" 1 for ShiDDinq 


Q 

> 

O 

1 




136, 


Screw, " " 


-308 


8 






6-32 x V 


13T 


Screw, " " 


-506 


4 






10-32 x 3/8" 


138 


Screw, " " 


-509 


2 






10-32 x 9/16" 


139 


















140 
















141 
















142 
















143 


Screw, Nylon Pan Head 


101172-304 


1 






6-32 x V 




144 
















145 




« 












146 
















147 
















148 


Screw, Flat Head 


100040-305 


24 






6-32 x 5/16" 




149 


Screw, " " 


-308 


10 






6-32 x V 




150 


Screw, " " 


100074-304 


4 






6-32 x %" (Black) 




151 
















152 
















153 
















154 
















155 


Screw, Socket Head Cap 


100041-208 


4 






4-40 x %" 




156 


Screw, " " " 


-508 


3 






10-32 x V 




157 


Screw, " " " 


-608 


5 






%-20 x V 




158 
















159 
















160 
















161 


Screw, Set 


100049-302 


2 






6-32 x 1/8" 




162 
















163 
















164L 


Washer, Split Lock 


100042-200 


10 






No. 4 




165 


Washer, 


-300 


44 






No. 6 




FOF 
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DlOl 


8! V 


-m-^-JWANOOO UATFRIAI II < T 


PART NUMBER 


REV. 


\ 


JU INCHWHtlD — 






414200-000 


K 


ASSY. DISC DRIVE 200TPI 
TLE FRONT LOAD 




PART NUMBER 

414200-000 


Tl 


Mnnpi 


nATF 


11-18-76 rmcpt 6 op 8 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQO 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




IU 

% 


166 


Washer, Split Lock 


100042-500 


9 






No. 10 


167 


Washer, 


-600 


2 






V 


168 














Q 
Ui 
> 

O 
OC 

1 


169 














170 














171 














172 


Washer, Flat 


100047-300 


12 






No. 6 




173 


Washer, " 


-500 


6 






No. 10 




174 
















175 
















176 


Washer, Flat Reduced O.D. 


100251-300 


2 






No. 6 




177 
















178 
















179 


Washer, Flat Nylon 


100050-100 


4 






No. 4 




180 


Washer, " 


101185-001 


6 






No. 6 




181 
















182 
















183 


Nut, Hex 


100043-200 


2 






4-40 




184 


Nut, " 


-300 


10 






6-32 




185 


Nut, ." 


-500 


2 






10-32 




186 


Nut, " 


-510 


1 






%-28 




187 


Nut, " 


-800 


1 






3/8 x 16 




188 
















189 
















190 
















191 


Insert, Heli-Coil 


122601-001 


1 












Specification, Product Design 


300300-001 
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H- 
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i 






( 



JUMPER POINTS- 
TYP 7 PLS 



r-@ 2 /?£■$£) 



£2) AS REQD 



A ? 



o ^ 






T3 



gTM 



G- R6 -Q 
G- R4 K> 



A A 



U6 
B 



C D Q- l C2 \ -Q 

E 



<e[C9)e> 

LiJ 




G^D <l8> <S> q 

cHRi K> J2i 



U5 




i B jH 
1 I 







=<Q5 












■ 








B 




U8 




U9 

, ... 




UK) 




Ull 



Pui2 



UI2 

A 


HUI3 


UI2 
B 


i 


UI3 
B 



J22 



J 23 



o 



[4] SEE CP/O 5014 FO^ 1 REWORK INSTRUCTIONS. 

3. FOR SCHEMATIC R£F DV/G SEE 300076 
f^ ma-:k r, ART N!.M3Eh ,\?-(<^RiATE DASH NUMBER ASSY, 



Ci'ARAC'EF'S PL 

.v.f ir, ELl, Stt M/ ._ 
HOTES-.LNLFSS OTHERWISE SPECIFIED 



r^ ;.',■:■: •. e r r E; ; .'2 high wi-n" 
■iCcc b- _ c ;co;37. 
n phantom mnes are 



A » fix 

IIE'H ^ #'* 



10 



15 



20 



26 



35 



40 




6 



ORIENT A TRIANGLE DESIGNATION 
ON CONNECTOR HERE. 




•M 



_0_ 

E. 

J_ 

K 



ENG. REL. 



Rcb^.btju -■:*. CiAiZi-rf 



MFG REL N0CH6 SEE E.O. 



SEE REV EO (DCR 1915) 



Sce^Eer) e.O 2o e4- 



SEE REV £.0. 2 / I 6 



SEE CR/O Z07I 



SEE CR/O 3846 



SEE CR/O 5014 



CR/O SI I 2 



PART N0.300076-XXX SEE TABULATED M/L ASSY 



NOTES UNLESS SPECIFIED 



1. TOLERANCES 

J«± ANOUI 

jooa x 

2. BREAK ALL SHARP 

EDGES APrrox. .010 

3. MACH. SURFACES 

4. ALL DIMS IN INCHES. 



■VPR. I 



7 



Ji^i 



1* 



-«». 



i5 



01AJU 1 b j 



DATE APPROVED 



Wfri 



Cite 



ry?< r-c 



%'-> 



S ; *'-* 



%s-' ? . 



^ifS" 



'^ 



**.& 



<Y«- 



'V* 



^ 



^>fl*6 



Wangco Incorporated 



ASSEMBLY P.W.&. 
1.0. CONNECTOR 



D 



300075 



B 



in 
C 

C 
C 



1/ 



A 



corjg 
OliB 



K 



ptfcET 2 Of 2 



B-35 1 











CODE 




D120 


ri 


k 


•m*!!"! WAMGCO 

vL/iiLj INCORPORATED 

TITIE ASSY. I/O CONNECT 


MATERIAL LI 


ST 


PART NUMBER 


REV. 






300075-000 


K 






OR PWB. 


MODEL _ 






u: 

CO 

S 

D 
Z 

H 
K 
< 

a. 


o 
o 
o 

IT) 

o 
o 

CO 


LOO & 200TPI 
F & T nATF 


4/30/75 SHPPT 1 nP 2 




ITEM 
NO. 


DESCRIPTION 


" 


PART MO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 
















NEXT ASSEMBLY/USED ON 








m : , 

1- •- 

< w: 
Q 

UJ 

> 

O 

cc 

a. 
a. 
< 




1 


Board, Processed. 


300073-001 


1 


c 








2 


Retainer, Connector, 


Bottom 


300539-001 


1 






J22 




3 
















4 


IC 


SP330 


100347-001 


3 






U2, 3, 4, 5, 8, 9, 10, 11. 




5 


IC 


75452 


101031-001 


12 






U1A,1B,6A,6B>12A,12B,13A, 














U13B,16A,16B,17A,17B. 




6 
7 






























3 


Diode. 


1N4003 


100127-001 


2 






CR1,2. 




9 
10 














Capacitor, 100V 


.Oluf 


101042-103 


8 






C3, 4, 5, 6, 7, 8, 9, 10. 




11 


Capacitor. 


.luf 


100364-104 


4 






Cll, 12, 13,14. 




12 


Capacitor, 20V 


15uf 


101002-156 


2 






CI, 2. 




13 


Capacitor, 6V 


56uf 


101001-566 


2 






C15.16. 


14 


Resistor, 5%, %!•!. 


75 


101156-750 


1 




• 


Rl. 


15 


Resistor, " " 


IK 


-102 


4 


• 




R2,3,4,5. 


16 
















17 
















13 


Connector, Male 


50 Pin 


101036-001 


1 






J22. 




19 


Connector, Male 


50 Pin. 


101040-001 


1 






J21. 




20 


Connector, Female 


50 Pin. 


101037-001 


1 






J23. 




21 


Screv/, Pan Head. 




100036-103 


2 






2-56 x 3/16" 




22 


Tubing, Shrink 


100185-002 


A/R 






Use on C15,C16. 




23 


Washer, Flat. 


100047-100 


2 






No. 2. 




24 


. .'-•'. '"■-.., .'; .''.'.' . 




. , 










25 






, 










26 


Wire, Solid. 


100248-924 


A/R 






Jumper J 2 from C to D 
















Jumper J3 from E to F 
















Jumper J4 from E to G 




27 
















28 


Schematic 


300076 


Ref. 










29 


Artwork, Master 


300074 


Ref. 










30 


Procedure, Test 


900000-000 


Ref. 
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ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


300075-000 




a 




NEXT ASSEMBLY/USED ON 




UJ < 

< »\ 

o 
cc 

0. 

a. 
< 


1 






























6 


I.C. 75452 


101031 


2 






U7A. 7B. (Add) 






























26 


Wire, Solid 


100243-924 


A/R 






Add Jumoer Jl from A to B. 
















™"^ 














































































































































































































































































* 
































































































* 



















































FORM 209 (R.1 2/74) 



B-38 



TERMINATION VOLTAGE: External. INTERFACE: D-40. C-300/200. P-3000. ' 


CODE 


D1J>0 ' 


n i 


9 

■3- 

O 
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1 

LO 

■-> 
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I^^WANBCO UATFRIAI 1 1 S T 


PART NUMBER 


REV. 




1 
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„ „ 




' 300075-004 


T 


PART NUMBER f 




100 & 200TPI 
ASSY. I/O CONNECTOR PWB. F & T 

FLE _ MOHFL OATF 


2/26/75 Qu „ 1 


OF_i 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD | REV. 


ACT. 
REV. 


REMARKS 


.,..._..> „ 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING: - 


300075-000 




J 




NEXT ASSEMBLY/USED ON | 




< «s» 

Q t 
c4 
















6 


I.C. 75452 


101031 


2 






U7A. 7B. (Add) 
















l 


> 

o 
oc 
a. 
a. 
< 














\ 






• 








l 














1 

; 














| 






.. 










! 
1 
















1 


















1 
















1 
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CODE 


TERMINATION VOLTAGE: Internal. Attention lines D-31 negative. 


D120 


I 


b 


^l^WANBCO UATFPIAI 1 1ST 


PART NUMBER 


REV. 


1 







•300075-005 


T 




tc 

UJ 
IS 

5 

Z 

< 

a. 

i 


ILD 
O 

o 
1 

r-. 
o 
o 
o 


100 & 200TPI 
T1TlE ASSY. I/O CONNECTOR PWB. MnnP1 F & T 


2/26/75 QUCCT 1 ftc 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AMD ADD/DELETE THE FOLLOWING :- 


300075-000 




J 




NEXT ASSEMBLY/USED ON 




































6 


IC. 75451 


101139-001 


2 






U7A.U7B. Add. 


UJ 






























a. 
< 


26 


Wire, Solid. 


100248-924 


A/R 






Jumper Jl A to B. Add. 
















LhhiJ 
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COOE 


TERMINATION VOLTAGE: Internal. INTERFACE: Special. SI Controller. 
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> 

UJ 

oc 


h 


^in WANGCO UATFRIAI 1 KT 


PART NUMBER 


REV. 
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^[ .-_..:.„- -vii 




300075-006 


J" 




oc 

UJ 
CO 

2 

D 
Z 

oc 

< 

0. 


v.o 

o 

o 

1 

LO 

o 
o 
o 

CO 


100 & 200 TPI 
■r.-r.c ASSY - 1/0 CONNECTOR PWB. F & T LOAD 

TITLE MonPi r " ' LUttU hatf 


2/26/75 cuceT 1 nc 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


. REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE F0LL0WING:- 


300075-000 




J 




NEXT ASSEMBLY/USED ON 




14 

UiV 
































6 


I.C. 75452 


101031 


2 






U7A. 7B. (ADD) 


I* 

oc 

Ol 
Q. 
< 
































26 


Wire, Solid 


100248-924 


A/R 






Add Jumper Jl from A to B. 














Add Jumper J5 from U8-12 to 


















U9-10. 
















Add Jumper J6 from U8-9 to 
















U8-10. 
































































































































































































































, 
















































. 



































































































FORM 209 (R.1 2/74) 



B-41 









TERMINATION VOLTAGE:- INTERNAL. INTERFACE: 


D-31. 




CODE 

D120 


> 

Ul 

tc 

OC 

Ul 
CD 

S 

Z 

H 
CC 

< 
a. 


:r 

o 

o 

1 

in 

o 
o 
o 

CO 


"ft^^WANGCO UATPPIAI 1 KT 


PART NUMBER 


REV. 




11 




300075-007 


H 


^m»J INCORPORATED 


title ASSY. I/O CONNECTOR PWB. 


Mnnei , DISC. 


DATE 


1/17/74 , HPPT 1 nP 1 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


300075-000 








NEXT ASSEMBLY/USED ON 




































6 


IC. 75452 


101031-001 


2 






U7A,U7B. Add. 


o 

Ul 

> 
O 
OC 

8- 

11 
































26 


Wire, Solid. 


100248-924 


A/R 






Jumper Jl A to B. Add. 














Jumper J5 U8-12 to 


1 














U9-10. Add. 
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B-42 







• 


TERMINATION VOLTAGE: External 


Attention lines 


D-33 


Negative 


• 


"1)170" 


I> 


00 


«V VANQCO A4ATFRIAI 1 IU 


PART NUMBER 


REV. 


1 


1 

Tl 


_ 




300075-008 


R 




a. 

UJ 
CO 

2 

D 
Z 

H 
CC 
< 

Q. 


CO 

o 
o 
1 
to 
r-. 
o 
o 
o 

CO 


ASSY. I/O CONNECTOR PWB. 

TIE 


100 $ 200 TPI 
F&T 

MOnFI rtATF 


2/26/75 1 1 

swfpt nc 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


300075-000 




J 




NEXT ASSEMBLY/USED ON 




in 

«S3 
































6 


I.C. 75451 


101139 


2 






U7A. 7B. (ADD) 


off 

> 

O 

<r 

Q. 

< 




































, v ■ ■'...,■ •; : 


' i ' . 












































-■ 
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B-43 









TERMINATION VOLTAGE: INTERNAL 


. INTERFACE: SPECIAL: DAISY 


CHAIN.- 


m-u."*-. 

di&5 


h 


X) 


M1WANQCO AIATPDIA. 1 ICT 


PART NUMBER 


REV. 


1 

Tl 


AJ —.— ~- — ■ 




. 300075-009 


B. 




a 

Ui 
CO 

5 

3 
Z 

cc 

< 

a. 


o 

o 

i 

ur> 

r>* 
o 
o 
o 

CO 


100 & 200 TPI 
tie ASSY. 1/0 CONNECTOR PWB. MftnB1 : F - $ T 


DATE 


2/5/75 SHFFT 1 OP 1 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING: 


300075-000 




G 




NEXT ASSEMBLY/USED ON 






v. 






























6 j 


I.C. 75452 


101031 


2 






U7A. 7B. ADD. 
















m 


, 


























26 


Wire, Solid. 


100248-924 


A/R 






Add. -Jumper ..JT; from A to B. 






















• 


























































































































































































































































































































v 
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B-44 



TERMINATION VOLTAGE: INTERNAL. INTERFACE: CD-22. 


1 CODE 1 


1 D 1 20 1 


|S( 


V 


-m-^WANQCO UATPPIAI fICT 


?AIT NUMBER ! *r". | 


1 

Tr 


1 - ^, 




. 300075-010 , » : i 


1. 






a. 

UJ 
CD 

s 

D 
Z 
H 

< 

a. 


o 

o 
1 

LT) 

o 
o 
o 

CO 


_,. ASSY. I/O CONNECTOR PWB. 10 ° p..??2 TPI 


PATE 


2/11/75 SHPPT 1 nc 1 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


WIN. 
REV. 


ACT. 
REV. 


REMARKS J 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING:- 


300075-000 




J 




NEXT ASSEMBLY/USED ON "* J 


NONE | 


































6 


I.C. 75452 


101031 


2 






U7A.7B. ADD. 


































26 


Wire, Solid. 


100248-924 


A/R 






Add. Jumper JT. From A to B 














Jumper J7. From 


















U12A-5 to U4-10. 
































NOTE: Jumper J7 connects 
















the illegal address to the 
















restore. This Jumper must 
















be removed when tested on 
















WANGC0 Computer Diagnostic. 
































































































































'■ 
















r 
































































• 
















> 








































































_ b 45 — 
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CODE 


TERMINATION VOLTAGE: Internal. INTERFACE: D-40, C-300/200. P-3000 


D120 


OC NJj 


^IWANBCO UATFRIAI 1 1 <i T 


PART NUMBER 


REV. 


; i 


ft 




300075-102 


A 




PART NUMBER 

1300075-102 


T|T|F ASSY. I/O CONNECTOR PWB. unnc| 


F & T 


DATE 


10-29-75 _ 1 nn 1 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 


USE MATERIAL LIST 
[AND ADD THE FOLLOWING: 


300075-000 




J 




NEXT ASSEMBLY/USED ON 


414212-201 


2 ? 


2 


Retainer Conn. Bottom 


300589-001 


1 






J23 
















6 


I.C. 75452 


101031-001 


2 






U7A. 7B. 


& 
B 
















21 


Screw Pan Hd. 


100036-103 


2 






2-56 X 3/16" 
















23 


Washer Flat 


100047-100 


2 






No. 2 


i 1 1 




-. 














26 


Wire, Solid 


100248-924 


A/R 






Jumper Jl A to B. 
























































































































































































































































































































































































R-Afi 











FORM 209 (R.1 2/74) 



I 



REVISIONS 



k- C 
Bd 



DESCRIPTION 



ENG. REL. 



CI VALUE FROM &.&UF TO /SVF 
ADO CALLOUTS 7Z> P/A/S 



CHANGED Jl CALLOUT TO P23 



MFG. REL. NO CHG. SEE E.O. 
REDRAWN FOR CLARITY 



& 



<& 



& 



3Q0095 Id " 



DATE APPROVED 



Uk 



3113 



M 



^ 



r 



'J/*- 



z-A-i 




NOTES UNLESS SPECIFIED 



1. TOLERANCES 

JCX± ANGULAR 

XXX± ± 

2. BREAK ALL SHARP 

EDGES APPROX. .010 

3. MACH. SURFACES 7* 

4. ALL DIMS IN INCHES. 



'"»"-"/■■■' 



APPR. 



-7///*/-!*. 

v ■-< — 



MATERIAL 



FINISH 



MODEL No. 



DISC 



MixxASgY 3 00 o50 
300250 



Wangco Incorporated 



ASSEMBLY RW.B. 
LINE TERMINATOR 



SCALE 



2: 



SIZE 



300095 



'Sh 



n 



j 1 
I- 



CODg 



D 
\0O 



QTY. 
REQ'D. 



D 



t 



SHEET 3 OF 3 



t f 



B-47 



> 

UJ 


|Q| 


DRAWI 
TITL 


l-|Wanqco MATERIAL LIST 






k 




DRAWING NO. 


REV. 




ML. 


300095 


b 


mJ INCORPORATED 


z 

i % 
> \ 

a 


LO 
CTi 
O 

o 
o 

CO 


ASSY, PWB 
? G LINE TERMINATOR 


MODFI NO. DISC 




DATE 1/24/73 SHFFT 1 nP 








Item 
No. 


Drawing Title 


Dwg. No. 


Rev. 


Qty. 


Remarks on Ckt. Desig. 


1 


■■"■■' - " 

Board, Processed. 


300094 


O 


1 




2 














3 












4 


IC, Resistor Network 110 


101000 




3 


Ul.2,3. 


1 


' 5 












! 


6 


Connector, Male 50 Pin 


101036 




1 


P23. 


| 


7 














8 


Capacitor 20V. 15uf 


101002-156 




1 


CI. 




9 












1 


10 


Printed Master. 


300096 




Ref 




WttStawt^ 






































































































* 






































































































































































































— B-49-— — 









FORM 209 (5/74) 



8 









O 
O 






8 



MOTOR DRI 



lC8 



C2 
10 ^ 

5IG. GROUND (TV O O^ ~ 



MOTOR RETURN (?)-♦— pnnr>l ^ 

+ C7 






^ g] ^ |3] 




SWAGE- 
TYP 



15) 4 PLS 



DESCRIPTION 



ENG RELEASE 



■ (/SWKf/'I^f £. 



DELETED JUMPER PTD^E REWORK. 
IWSTP.. ADDED C5-C8 .Ol UF 

P/U 10104.2 -103 



MFG. REL S£& <Z-£V e.O 



see rev, e. o. £D<:e. 15^/454) 



SEE REV E0 (DCR 1992) 



SEE CR/O 3 2 I 






*fc 



3/> 



£L 



<?,f 



^4 



^ 



3002261S 



#//,. 



^ 



H# 



Vfc 



^ 



APPROVED 



/A-^ 



ylr 



JUhk._ 



y% 



X'As^ , 



^* 



JJ C5.C6„C7.C8 AND JUMPER POINTS 'A'THRU'E' 
ARE NOT USED ON THIS ASSEMBLY. 

NOTES:UNLESS OTHERWISE SPECIFIED. 



NOTES UNLESS SPECIFIED 



ANGULAR 



1. TOLERANCES 
JOtt 
.XXX± ± 

2. BREAK ALL SHARP 

EDGES APPROX. J510 

3. MACH. SURFACES 

4. ALL DIMS IN INCHES. 



7 



2L&. 



&—? 



11.-H 



V-Z-3 



DISC 



NEXT ASSY 300050 

3 00 2 50 



Wangco Incorporated 



ASSEMBLY P.WrB. 
MOTOR FILTER 



D 



300226 



D 
100 



QTX. 



G 



SHEET 2 OF 2 



B-5T 



> 
u 


* 


13 


n wANQM MATERIAL LIST 


Disc 


► 


J| I DRAWING NO. 


REV. 


mJ INCORPORATE!) 


MODEL NO. _ 


^H 300226 


G 


z 

c 

z 

* 
< 

a 


U3 
CM 
CM 
O 
O 
CO 




DRAWI 
TITL 


ASSY, PWB 
g G MOTOR FILTER BOARD 


D 


A.TF ■^/C.H//0 curpT 1 rtc 


2 








Item' 
No. 


Drawing Title 


Dwg. No. 


Rev. 


Qty. 


Remarks on Ckt. Desig. 


1 


Board, Processed. 


300225 


J> 


1 




2 












2E 


3 












4 


Core, Pot 


101071 




8 




1"' ' 1 


5 


Washer, Insulator. 


300129 




4 


For LI, 2, 3, 4. 


*1 ' •; 
1 ' 


6 


Assy, Coll . 


300142 




4 




1 1 


7 












\ i 
1 . i 

I. ? i 

. . ..? 


8 












9 


Capacitor, 35V. lOuf 


100136-106 




4 


CI, 2, 3, 4. 


10 












11 


- 














12 


Screw, Pan Head. 


100036-316 




4 


6-32 x 1.00 Lg. 




13 


Washer, Split Lock. 


100042-300 




4 


No. 6. 




14 


Nut, Hex. 


100043-300 




4 


No. 6-32 




15 


Washer, Flat. 


100047-300 




4 


No. 6. 




16 














17 














18 














19 


Rivet, Univ Hd. 


100429-001 




6 


.095 Dia x .156 Lg. 




20 


Terminal 


101135 




6 


AMP 61407-1 




21 


Standoff, Swage 


101136 




3 


Amaton 95338-B-0632 




22 














23 














24 














25 














26 


Printed Master. 


300224 




Ref 






27 


Specification, Test. 






Ref 












































































FORM 


209 (5/74) 













8 



.1 



1 



** 



TABULATION BLOCK* t 


PART NO. 


FUSE VALUE [3 


300$tf£-/3/ 


3 A /sraa jc.£>a* 


-20/ 


/0 J /S4 a Xf»t 
/0 * 2400 £f* 



ZEF 



RET (2i 



[jj RUBBER STAMP FUSE VALUE WHERE SHOWN PER. 
TABULATION CHART .12 HIGH WHITE CHARACTERS. 

[£] APPLY SILICON GREASE BETWEEN ITEMS 6 ,32, AND 2.0 
AT TIME OF ASSEMBLY. 



gj CONNECT AC AND AND DC GROUND WIRES BETWEEN 
STAR WASHERS A 5 SHOWN. 

3. WIRE PER WIRE LIST 300389. 

[7j REFERENCE DESIGNATIONS ARE FOR WIRING PURPOSES 
ONLY. 

MARK PART NUMBER AND APPROPRIATE DAIH NUMBER AND 

I AH: ST REVISION LETTE? WHERE SHOWN, .12 HIGH CHARACTERS, 
COLOR HHITE PER WAN r , .0 ZPEC I0C057. 

NOTES '.UNLESS OTHERWISE' SPEC/F/EO 




1 



i# SEE SHEET 6 



- 2 REQD 



\ \ ® 2 REQD 



y 



li ~*l 



- 2 REQD 





Q)REF 







wr VISIONS 




-iCC 


-< «r *, | • 




MV, 


DESCRIPTION 


CHK. 


DATE 


Armovro 




F 


REVISED AND R.E.ORAWN 

see <e./o 3/4/4120* 


>st 


**>4 


."*£■' 




A 


S£S C^/O JJfS 


* 


V?* 


~7XC 




G 


SEE CR/t) 345? 


& 


•II. 


H 


SEE CR/O -53 2Q 


f-x-H 


•'■■>f 


.: 'U" 


iM 


J 


1\EE CR/O -i-O&i 


~*lt 


'^4 


— 7^" 


.*. 


J 


3LE CK/O J'200i 4241 


wa& 


• M- 


K 


SEE CR/O 43/9 


~*r. 


'•/ 


- > 


iM-BL 


SEE CR/O 4388 


*. 


% 


/■'t , ■' "' 




L 


SEE CR /O £T OSS- 


H- 


" . 


'.^ 




/A 


SEE CZ/O £~9I*> 


<■ i 


"/:,/,: 


.^ 




N 


CR/O 64-15 


-u 


'/.-/,, 






P 


c<s~lo Ce.l&S> 




&k 


r<\( r*, *■ ^ 




(L 


C£-/o 7»i7 


■ *$** 


'/«//, 


" "/■-•— ^. 




S 


Crjo 7699 


-A- 


'in/it 


^/jb 



8 



I 



T 



NOTES UNLESS SPECIFIED 



1. TOLERANCES 

J(Xt . 3 ANGULAR 

JCXX± — t — 

2. BREAK ALL SHARP 

EDGES APPROX. .010 

3. MACH. SURFACES 



J 



4. ALL DIMS IN INCHES. 



PART NO. 300346 -XXX 4S5r 



SEE TABULATION 



r J21iil 



M ATERIAL , 



a£. 



FINISH. 



MODEL No, 



FIT 



NEXT ASSY, S0/50O 
3 1 1 Ti o o 



Wangco Incorporated 



ASSEMBLY; 
POWER SUPPLY 






DO NOT SCALt 



D 



300346 



CHARTED 



"5S2JF 



B-55 



[SHEET 4 OP ^ 

1 



..-[. 



1^ 



B 






PIN 3 REF 



PIN I REF 



+ REQD 



- 2 REQD 



2 REQD - 




e* 



•tH 



description 



SEE SHEET 4 



i-K-\ 



DATE! APTMOVfO 




PIN 12 REF 



*-— @HEF 



PART OF ITEM I 



REF fe 




V/£W 



13-13 



c 
c 

ft 



V. 



ITEM 3 p SHIELD? 
OMITTED FO/Z. CLLARlTY. 



VIEW 



c-c 



Cy 



4 REQD 



NOTES UNLESS SPECIFIED 



». TOLERANCES 

XXt — ANGULAR 

JCXXi — * — 

JL BREAK ALL SHAW 
EDGES AWflOK. .010 

1 MACH. SURFACES —T 

4. ALL CSMS IN INCHES. 




Wangco Incorporated 



ASSEMBLY, 
F0^£^ SUPPLY 



MZJL 

D 



300346 



CHARTED 



est 

1-lCC 



8 



B-57 



IrtEET 3" iff F 









USE WITH BRUSH TYPE SPINDLE MOTOR 






D100 1 


> 


li'; 


^^WANGCO MA 


TERIAL LI 


ST 


PART NUMBER 


REV. | 


1 tt 


% 


JLI , N C OR PORAT E — 






300346-101 


p j 






— MODEL _ 




/ 

AC 
uu 

CO 

2 
D 

z 
1- 

< 

0. 


rH 
O 
rH 
1 
KO 

Kt 

CO 
O 
O 
CO 


T1T1F ASSY, POWER SUPPLY 


F-T 


DATE 


2-26-76 SHPPT 1 nP 3 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 








1 


Assy, Pwb, +5v Regulator 


300200-001 


1 


K 






2 


Assy, Line Filter 


300607-001 


1 








3 


Pad, Retainer 


300598-001 


2 








Q 

UJ 

<V 




4 


Spec. Proc. Transformer 


300150-002 


1 






Tl 


5 


Bracket, Fuse Mounting 


300214-001 


1 








6 


Chassis, Power Supply 


300215-001 


1 








7 


Plate, Clamp-Capacitor 


300216-001 


1 












8 


Rod, Capacitor Clamp 


300217-001 


2 










9 


Shield, Power Supply 


300809-001 


1 


























10 
















11 


Fuseholder 


100027-001 


3 






XF1 thru XF3 




12 


Fuse 5 amp 


100028-020 


1 






F3 




13 
















14 
















15 


Bridge, Diode, MDA, 980-2 


101033-002 


2 






DB1, DB2 




16 


Capacitor, Elec, 25VDC 
















83,000uf 


101066-001 


2 






C5, C6 




17 


Capacitor, Elec, 15VDC- 
















26,000uf 


101120-001 


1 






C7 




18 
















19 


Resistor, 5%, 5W 330 


100111-331 


2 






R11.R12 




20 


Transistor, NPN- 2N3771 


100173-001 








Q2 




21 


Connector, 12 pin 


100010-018 








J28 




22 


Connector, 3 pin 


100010-003 








P18 




23 


Connector, 6 pin 


100010-020 








J10 




24 


Connector, 9 pin 


100010-009 








P9 




25 


Connector, 4 pin 


100010-016 








J16 




26 


Pin, Female 


100021-006 


13 










27 


Pin, Male 


100021-007 


14 










28 


Terminal, Ins. Ring Tongue 


100057-008 


14 










29 


Lug, Solder 


100138-004 


4 

























FORM 209 (R,1 2/74) 





















D10D 


> , 

UJ w 
CC X. 


^^WAIMGCO MA 


TERIAL LI 


ST 


PART NUMBER 


REV. 


% 


u — 






300346-101 


e 


t^^^ INCORPORATED 

T1F ASSY, POWER SUPPLY 


_ MODEL _ 




PART NUMBER 

300346-101 


Tl 


F-T 


DATE 


2-26-76 QHP1ST 2 ne 3 










ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




Ui'^ 

2 ^ 


30 


Clamp, Capacitor 


100025-001 


1 






Use with Item 17 


31 


Strap, Cable 


100171-001 


18 








32 


Insulator, Transistor 


100151-001 


1 






Use with Item 20 


O 

UJ y. 

is 


33 


Terminal, Quick Disconnect 


100139-001 


7 








34 


Spacer, Fibre 


100391-001 


2 








35 


Spacer, Fibre 


-003 


2 








36 


Bushing, Strain Relief 


101122-001 


1 








37 


Wire, Insulated 


101090-918 


A/R 










38 


Grommet, Flexible - Nylon 


100141-002 


A/R 










39 


Tubing, Teflon 


100226-020 


A/R 










40 


Screw, Pan Head 


100036-206 


2 






4-40 x 3/8 




41 


Screw, Pan Head 


-210 


2 






4-40 x 5/8 




42 


Screw, Pan Head 


-214 


2 






4-40 x 7/8 




43 


Screw, Pan Head 


-306 


3 






6-32 x 3/8 




44 


Screw, Pan Head 


-312 


2 






6-32 X 3/4 




45 


Screw, Pan Head 


-506 


4 






10-32 x 3/8 




46 


Screw, Pan Head 


-508 


2 






10-32 x 1/2 




47 


Screw, Flat Head, 82° 


100040-306 


2 






6-32 x 3/8 


v 


48 


Screw, Pan Head 


100036-307 


2 






6-32 x 7/16 




49 


Screw,. Pan Head 


-406 


4 






8-32 x 3/8 




50 
















51 


Washer, Split Lock 


100042-200 


4 






No. 4 




52 


Washer, Split Lock 


-300 


10 






No. 6 




53 


Washer, Flat Reduced O.D. 


100251-200 


4 






No. 4 




54 


Washer, Flat 


100047-300 


10 






No. 6 




55 


Washer, Flat 


-400 


4 






No. 8 




56 


Washer, Lock, Int. Tooth 


100059-300 


2 






No. 6 




57 


Washer, Lock, Int. Tooth 


-500 


6 






No. 10 




58 


Washer, Nylon Shoulder 


100063-003 


2 










59 


Washer, Nylon Shoulder 


-012 


2 






Use with Item 20 




60 


Nut, Hex 


100043-200 


6 
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B-102 








! 



FORM 209 (R.I 2/74) 







• 


1500RPH. INDEX ONLY. TYPE "D" INTERFACE. 


TOP 


L0AC 


). 




bUUC 

D12'j 


> 

UJ 


C\l TV^"1 WANGCO ' MATERIAL LIST 


PART NUMBER 


REV. 


^A f v\ V* 1 mMli-r\iMi-fc»iJi 




301018-010 


O 








cc 

1U 
CO 

5 

Z 

H 

tc 

< 
a. 


o 
o 

CO 

■-< 

O 

t-H 

o 


, Tic ASSY. DISC CONTROL PWB. - 2. Disc. 

TiTl E Mnnci nATF 


3/28/74 w „ 1 nr 1 


[item 

NO. 


DESCRIPTION 


PART NO. 


REOD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301018-000 




F 




NEXT ASSEMBLY/USED ON 




































75 


IC 74193 


101020 


1 






U12. 


2$ 

> 

O 

a: 

0. 

a. 
< 




76 














77 


Capacitor. *033uf 


101004-333 


1 






C9. 


78 


Capacitor. .0022uf 


100165-222 


1 






C39. 


79 


Capacitor. .0022uf 


100165-222 


1 






C40. 






80 
















81 
















82 
















83 


Resistor, 5%, h\l. 2K 


101156-202 


1 






R2. 




84 
















85 
















86 


Resistor, 5%, %W. 39K 


101156-393 


1 






R38. 




87 
















88 


< 














89 
















90 


Wire, Jumper. 30064: 


\ 


A/R 












' 










Jumper J2 from F to H. 
















Jumper J3 " J to K. 
















Jumper J6 " A to B. 
















Jumper J7 " D to E. 
















Jumper J8 :" W toV. 
















i 
















































* 
























































































B-103 








_ 



FORM 209 (R.1 2/74) 



2400RPM. SECTOR CONFIGURATION. TYPE "D 


" INTERFACE. 


TOP 


LOAD 


. 40 


usee 


SECTOR PULSE. 


D120 


REV. 


TifjIWANGCO UATFRIAI IKT 


PART NUMBER 


REV. 


^ 


ui 




301013-011 






| PART NUMBER 

i 301013-011 


T1TIF ASSY. DISC CONTROL PWB. - 2. _ 200TPI _ ms/U _„ J m j 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE F0LL0WING:- 


301018-000 




F 




NEXT ASSEMBLY/USED ON 


• • 


> 

o 

cr 

a. 
< 
















75 


IC. 74192 


101019 


1 






U12. 


76 


. 












77 


Capacitor. .033uf 


101004-333 


1 






C9. 


78 


Capacitor. 5% .015uf 


102793-153 


1 






C39. 


79 


Capacitor. 5% .015uf 


. -153 


1 






C40. 


80 
















81 
















82 


« 










- 




83 


Resistor, 5%, k\\. 2K 


101156-202 


1 






R2. 




84 


Resistor. " " 11 OK 


101156-114 


1 






R29. 




85 


Resistor. " " 110K 


101156-114 


1 






R36. 




86 


Resistor. " " 39K 


101156-393 


1 






R38. 




87 
















88 


, 














89 
















90 


Wire, Jumper 


300648 


A/R 












- 










Jumper J2 f rom G to H. 
















Jumper J3 " J to L. 
















Jumper J6 " A to B. 
















Jumper J7 " D to E. 
















Jumper J8 " W to V. 
















































■ 
















































































1 








































B-104 











FORM 209 (R.1 2/74) 







2400RPM. SECTOR CONFIGURATION. 


TYPE P-3000 


INTERFACE. TOP LOAD. 


D12(T 


N 


^■^WANGCO MATFRIAI 1 KT 


PART NUMBER 


REV. 


\ u 






301013- 012 






PART NUMBER 

301018-012 


_._,_ ASSY. DISC CONTROL PWB. - 2. 20GTPI 7/9/74 1 1 

TITLE _. MOHFI AATF «/■'/' RHFFT , X rtC X 


ITEM 

NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING: - 


301018-000 




F 




NEXT ASSEMBLY/USED ON 




<\1 
















75 


IC 74192 


101019 


1 






U12. 


76 














APPROVED 


77 


Capacitor. .033uf 


101004-333 


1 






C9. 


73 


Capacitor. .0047uf 


- ..""'--472 


1 






C39. 


79 


Capacitor. .0047uf 


" -472 


1 






C40. 


00 
















81 












i 




82 


* 














83 


Resistor, 5%, %W. 2K 


101156-202 


1 






R2. 




84 


Resistor. " " H0K 


101156-114 


1 






R29. 




85 


Resistor. " " H0K 


101156-114 


1 






R36. 




86 


Resistor. " " 39K 


101156-393 


1 






R38. 




87 
















88 


* 














89 












■ 




90 


Wire, Jumper 


300648 


A/R 






















Jumper J2 from G to H. 
















Jumper J3 " J to L. 
















Jumper J6 " A to B. 
















Jumper J7 " D to E. 
















Jumper J8 " W to V. 
































































• • 
































■ 
































1 
































' 








B-105 











FORM 209 (R.12/74) 





2400 RPM. SECTOR CONFIGURATION TYPE "D" INTERFACE 


. FRONT LOAD. 


40us Sector Pulse. 


01 20 


tc 1 CO 

UJ i— 1 
C3 O 

H O 

2 ° 

°- en 


^-)WANGCO UATFRIAL LIST 


PART NUMBER 


REV. 


Tl 


\LKu»u U „mu ' " 




301018- 013 


£> 




T1P ASSY. DISC CONTROL PWB. - 2. 

TLE «"• *-•_ MODE! 


200TPI 

..,. .,„ ..„ OATF 


10/28/74 1 1 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING: - 


301018-000 




F 




NEXT ASSEMBLY/USED ON 




UJ v.', 
< ~\ 
















75 


IC. 74192 


101019 


1 






U12. 


76 














UJ 

> 

O 

cc 
a. 
a. 
< 


77 


Capacitor. ,022uf 


101004-223 


1 






C9. 


78 


Capacitor, .015uf 


-153 


1 






C39. 


79 


Capacitor, ,015uf 


-153 


1 






C40. 


80 














l»mwi Ji 


81 
















82 


- 










■ i i 




83 


Resistor, 5%, %W. 5. IK 


101156-512 


1 






R2. 




84 


Resistor. " " 110K 


101156-114 


1 






R29. 




85 


Resistor. " " 110K 


101156-114 


1 






R36. 




86 


Resistor. " " 75K 


101156-753 


1 






R38. 




87 
















88 
















89 












! 




90 


Wire, Jumper 


300648 


A/R 






















Jumper J2 from G to H. 
















Jumper J 3 " J to L. 
















Jumper J6 " A to D. 
















Jumper J7 " B to C. 
















Jumper J8 " W to V. 














• 


• . . . . . . 
















































.... 
i 
i 
































. 
































1 
















; 
















i 
i 
1 








, R-106 ! 








i 
1 



FORM 209 (R.12/74) 




1500RPM. INDEX ONLY. TYPE "C" INTERFACE. TOP LOAD. 



ITEM 
.NO. . 



W/AIMGCO 

INCOAPOAATCO 



MATERIAL LIST 



p\rtnumbef; 



301013-014 



D12(Ti 

REV. 



m*vmii^mim iw mx*a. 



TITLE 



ASSY. DSIC CONTROL PWB. - 2. 



MODEL 



Disc. 



1/22 '75 

DATE l/CC /D SHEE 



OF 



C 

1 



DESCRIPTION 

1" : 



PART NO. 



REQD 



REV. 



ACT. 
REV. 



REMARKS 






USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING: - 



301018-000 



F 



NEXT ^SSEMBLY/LSEDON 



> — a innvmrwmH u 



75 



I.C. 



74193 



101020 



1 



U12, 



76 



J 



77 



Caoacitor, 



.033uf 



lClC04-r.33 ! 1 



C9, 



78 



79 



80 



81 



83 



Resistor. 5%, W, 



84 



85 



86 



Resistor. 5%, %W, 



87 



88 



89 



90 



Wire, Jumper 



2K 



10115C l:02 1 1 



R2. 



J 



39K 



ioiir»r.-j93 



R38, 



30 WAS 



J A/R 



Jumper J 2 from F to H 



1 Jumper J 3 



J to K. 



Jumner J6 



A to B, 



'Jumper J7 



D to E. 



Junoer J8 



W to V. 



FORM 209 (R.1 2/74) 



B-107 



ADUUKm. btLlUK LUHMti. 4(J liS^r SFrTYiB Dill QT THD 1 Hfln 


.D-40. 








U120 


> 

u 
OC 

c 

UJ 

<a 

5 

Z 

CC 
< 
fit 

—.1 

1— !■>■■■■ 
\ " / 

o ; 

Ui u 

o 

cr. 

a. v 


m 

o 
i 

'.O 

■ — i 
o 


^1 WANGCO MATERIAL LIU 




PART NUMBER 


REV. 


Tl 






301018-015 


/'~ V 




T1F ASSY. OISC CONTROL PWB. - 2 unnci 


200TPI "T" 


DATF 


3/26/75 « 1FPT 1 n C 1 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REGDj REV ' 


ACT. 
REV. 


REMARKS 

' -■ ' i i.- 




USE MATERIAL LIST 

AND ADO/DELETE THE FOLLOWING: - 


301013-000 




f 




NEXT ASSEMBLY/USED ON 


401524-008 


^ 
















75 


I.C. 74193 


101020 


1 






U12. 


76 














77 


Capacitor. .033uf 


101004-333 


1 






C9. I 


78 


Capacitor., 5% .015uf 


102793-153 


1 






C39. 


79 


Capacitor, 5% .015uf 


" -153 


1 






C40. 


80 














kjKmmtamtM 


31 
















'61 
















83 


Resistor, 5%,^W. 2K 


101156-202 


1 






R2. j 




L>4 
















as 
< 












I 


- 


6& 


Resistor, 5^,VW. 39K 


101156-393 


1 






R38. j 


* 


87 












j 




88 
















89 












j 




90 


Wire, Jumper. 


300648 


A/R 






Jumper J2 from G to H. I 
















Jumper J3 " J to L. ( 
















Jumper J6 " A to B. 




i 












Jumper J7 " D to E. 
















Jumper J8 " W to V. 








* 








» 
































* 


































•■ 






















. 
























































■ • 
























B-108 






■ ■ — — "*" 









2400RPM. 50 SECTOR COMFIC 


JURATION. '. 


S43- 


INTERFACE. T( 


IP LOAD.. 


oi,-:o 


i> * 


-f\l> 1 WAIVJGCO liUFUUI IKT PA " T NUM8FR 


REV. 


J 2 " 


J \i 


\\ I .1 




t 301018-016 


3 


/ 










, Tmp ASSY. DISC CONTROL PWB. - 2. .._ 


200TPI 


nATF , 4/ZZ/75 shfft ,.*,,, OP _ * 








3 1 
z <x 


ITEM 

' i NO, 


DESCRIPTION 


PART NO. 


REQD 


rev. 


act. 

REV. 


REMARKS 


1 ^ r 

Jo. C 


> 
) 


USE MATERIAL LIST 
AND ADD/DELETE THE F0LL0WING:- 


301018-000 




F 




NEXT ASSEMBLY/USED ON 




402450-003 
















75 


IC. 74192 


101019 


1 






U12. 


76 














77 


Capacitor. ,033uf 


101004-333 


1 






C9. 


ra&4 


73 


Capacitor. .0022uf 


101004-222 


1 






C39. 


jgn^, 


79 


Capacitor. .0022uf 


101004-222 


1 






C40. 


r fl 


80 














nw^rmwfcj 


81 
















82 
















83 


Resistor, 5%, %W. 2K 


101156-202 


1 






R2. 




84 


Resistor. " " 24K 


101156-243 


1 






R29. 




85 


Resistor. " " 24K 


101156-243 


1 






R36. 




86 


Resistor. " " 39K 


101156-393 


1 






R38. 




87 
















88 




• 












89 
















90 


Wire, Jumper 


300648 


A/R 






















Jumper J2 from G to H. 
















Jumper J3 " J to L. 
















Jumper J6 " A to B. 
















Jumper J7 " D to E. 
















Jumper J8 " W to V. 
































> 









































































































































B-109 











1500RPM. SECTOR CONFIGUR 


ATION. TYPE "D" INTERFACE. FRONT LOAD. 
SE WITH DIFFERENTIATOR PWB. 


CODE 


40 uSec. SECTOR PULSE. U 


D120 


> 

UJ 


^ 


"lfH^ WArjQCO UATPDIAI IICT 


PART NUMBER 


REV. 










301018-017 


^ 






a 

UJ 
CO 

5 

13 

Z 
H- 

< 

a. 


i— i 

o 

i 

CO 

r— 1 

o 
o 

CO 


_._.- ASSY. DISC CONTROL PWB. - 2 

TITLE 


Series ' F' 


7/31/75 _ PT 1 


OF^. 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301018-000 




F 




NEXT ASSEMBLY/USED ON 




\ 

< IV"l 


b 






























75 


IC. 74193 


101020-001 


1 






U12. 


jr 


76 














tiu' f « 

$> " 


77 


Capacitor. .015uf 


101004-153 


1 






C9. 




78: 


Capacitor. 5% .015uf 


102793-153 


1 






C39. 


11 


79 


Capacitor. " .015uf 


-153 


1 






C40. 




80 
















81 
















82 
















83 


Resistor, 5%, %W. 2K 


101156-202 


1 






R2. 




84 




» 












85 
















86 


Resistor, 5%, %W. 39K 


101156-393 


1 






R38. 




87 
















88 
















89 
















90 


Wire, Jumper 


300648-001 


A/R 






Jumper J2 G to H 


Add. 
















Jumper J3 J to L. 


Add. 
















Jumper J6 A to B 


Add. 
















Jumper J7 D to E 


Add. 
















Jumper J8 W to V. 


Add. 








































































































































































B-110 











FORM 209 (R.12/74) 









1500RPM. SECTOR CONFIGURATION. TYPE 
USE WITH DIFFERENTIATOR PWB. 


•D" INTERFACE. 
(P/N 300921) 


FRONT LOAD. 


CODE 

D120 


i 


U 


«^WANGCO UATFPIAI 1 1 < T 


PART NUMBER 


REV. 


1 


\} 




' 301018-101 


G 




85 

CO 

S 

i 

< 


r—l 
O 

r—l 

CO 
r-J 

o 


-r.-r.n ASSY - DISC CONTROL PWB. - 2. Series »F' 

TITLE unnei nATP 


11/22/74 1 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301018-000 




F 




NEXT ASSEMBLY/USED ON 




UJ 1 
































75 


IC. 74193 


101020 


1 






U12. 


2$ 

> 

O 

£ 
* 




76 














77 


Capacitor. ,015uf 


101004-153 


1 






C9. 


78 


Capacitor. .0022uf 


100165-222 


1 






C39. 


79 


Capacitor. .0022uf 


100165-222 


1 






C40. 






80 


- 














81 
















82 
















83 


Resistor, 5%, %W. 2K 


101156-202 


1 






R2. 




84 
















85 
















86 


Resistor, 5%, %W. 39K 


101156-393 


1 






R38. 




87 
















88 
















89 
















90 


Wire, Jumper. 30064: 


I 


A/R 






















Jumper J 2 from G to H. 
















Jumper J3 " J to L. 
















Jumper J 6 " A to B. 
















Jumper J7 " D to E. 
















Jumper J8 ; " W toV. 
















• 








































































































































B-111 











FORM 209 (R.1 2/74) 



2400RPM. SECTOR CONFIGURATION. TYPE "D M INTERFACE. 


CODE I 


FRONT LOAD. USE WITH DIFFERENTIATOR PWB. (P/N 300921) 


D120 J 


> — 


1 Tll^ANOCO UATPD.A. ,, t T 


PART NUMBER 


REV. 1 


> ^ 


Rl -.*.«i. u., JL 




301013- 102 


c 




PART NUMBER 

I 301018- 102 


TmF ASSY. DISC CONTROL PUB. -2. ^ Series ,V p . Tr n/21/74 „.„„ 1 „ 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD REV 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING: - 


301018-000 




/= 




NEXT ASSEMBLY/USED ON 




{> 
















75 


IC 74192 


101019 


1 






U12. 


76 


■ 












77 


Capacitor. .015uf 


101004-153 


1 






C9. 


78 


Capacitor. .0022uf 


100165-222 


1 






C39. 


1 o 

i d- 


79 


Capacitor. .0022uf 


100165-222 


1 






C40. 


< 


80 
















81 


. 














82 
















83 


Resistor, 5%, %W. 2K . 


101156-202 


1 






R2. 




84 


Resistor. " " 110K 


101156-114 


1 






R29. 




85 


Resistor. " " 110K 


101156-114 


1 






R36. 




86 


Resistor. " " 39K 


101156-393 


1 






R38. 




87 
















88 
















89 
















90 


Wire, Jumper 


300648 


A/R 






















Jumper J2 from G to H. 
















Jumper J3 " J to L. 
















Jumper J6 " A to B. 
















Jumper J7 " D to E. 
















Jumper J8 " W to V. 
































« 








































































































































B-112 











cnpw ono la innA\ 



2400RPM. SECTOR CONFIGURATION. TYPE "C" INTERFACE. 


CODE ' 


FRONT LOAD. USE WITH DIFFERENTIATOR PWB. ( P/N 300921) 


D120 


"J Q 


v "WrnWANGCO MATERIAL LIST 


PART NUMBER 


REV. 


* U 


- 




301013-105 


or_L 


if— -« 




PART NUMBER 

301013-105 


Tm . ASSY. DISC CONTROL PWB. - 2. Series 'F' 11/22/74 1 

TITLE MnnFi nATF **/*■«■/' rhfpt 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 






USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301018-000 




F 




NEXT ASSEMBLY/USED ON 







k- » 


75 


IC 74192 


101019 


1 






U12. 


76 














77 


Capacitor. .015uf 


101004-153 


1 






C9. 


UJ 

> 

O 

a. 
a. 

0. 
< 


78 














79 














80 












' 


81 
















82 
















83 


Resistor, 5%. *$«•/. 2K . 


101156-202 


1 






R2. 


| 




84 


Resistor, " " 11 OK 


" -114 


1 






R29. 


- "1. 
1 




85 


Resistor, " " 110K 


" -114 


1 






R36. 


. 




86 


Resistor, " " 39K 


" -393 


1 






R33. 






87 


• 














88 
















89 












1 




90 


Wire, Jumper. 


300648 


VR 






















Junper J 2 from G to H. 


1 
1 
















Jumper J3 from J to L 


















Jumnor J6 from A to B . 


















Jumoer J7 from D to E. 


















Jumper J8 from W to V. 


















', 
































i 






• 
















































































































"* 


















13-113 










i 



cno»* ino ia tofiA\ 



1500RPM. SECTOR CONFIGURATION TYPE "C" INTERFACE. 


tuut 


FRONT LOAD. USE WITH DIFFERENTIATOR PWB. (P/N 300921) 


D120 


PART NUMBER j REV. 
JUIWJL0-1U7 1 I ' 


\ T\l\1 WANGCO UATPPIAI 1 i<;t 


PART NUMBER 


REV. 


) \\ 






301013-107 


c 




wiB ASSY. DSIC CONTROL PWB. - 2 

TITLE 


Series 'F' 
Mnnp i _ .._ 


DATE 


11/22/74 _ 1 nc 1 






ITEM 

NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING: - 


301018-000 




F 




NEXT ASSEMBLY/USED ON 


































75 


I.C 74193 


101020 


1 






U12. 


IP 

o 

X 

0. 

< 


76 














77 


Capacitor. .015uf 


101004-153 


1 






C9. 


78 












' 


79 
















80 
















81 
















82 
















83 


Resistor. 5%, J$W. 2K 


101156-202 


1 






R2. 




84 
















85 
















86 


Resistor. 5%, %W. 39K 


101156-393 


1 






R38. 




87 
















88 
















89 
















90 


Wire, Jumper 


300648 


A/R 






Jumper J2 from G to H. 
















Jumper J3 " J to L. 
















Jumper J6 " A to B. 
















Jumper J7 " D to E. 
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Add| 
















Jumper 09 BB to Y 


Addj 
















Jumper J 10 AA to X 


Add 






• 










Jumper Jll T to U 


Add 
















Jumper J12 N to R 


Add 
















Jumper J13 UU to VV 


Add 






















• 


























































































% 
































































































; 








































B-130 











FORM 209 (R.1 2/74) 









D-30 INTERFACE. NO COUNTER, INDIVIDUAL LINES. 








D120 


> 

UJ 

OC 


^C 


P^waimgco MATERIAL LIST 


PART NUMBER 


REV. 


\i 






301035-005 


A 




* 

UJ 
CO 

2 

r> 
z 

K 

< 

CL. 


O 

o 
1 

m 

CO 

o 
o 

CO 


TITLE ASSY. CONTROL INTERFACE PWB. Mnnci 


200TPI 


DATE 


4/23/75 SUCPT 1 „ c 1 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQbl M,N - I ACT - 
HEQDj RE v.JREV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301035-000 




B 




NEXT ASSEMBLY/USED ON 






» 

) 
















46 


Capacitor. .0068uf 


100165-632 


1 






C2. Add. 


47 


Capacitor. 820pf 


100243-321 


1 






C18. Add. 


UJ 

> 

O 
cc 

CL 

a. 
< 


I 
















49 


Wire, Jumper. 


300648 


A/R 






Jumper Jl A to B Add 














Jumper J2 WW to YY Add 














JumDer J3 G to H Add 


















Jumoer J4 GG to HH Add 
















Jumper J5 L to M Add 
















Jumper J6 KK to MM Add 
















Jumper J7 PP to SS Add 
















JumDer J8 cc to EE Add 
















Jumper J9 BB to Z Add 
















Jumper J10 AA. to W Add 






• 










JumDer J 11 U to V Add 
















Jumper J12 P to R Add 
















Jumper J13 UU to VV Add 






















• 
































































































































































































































„, B-131 .. 












FORM 209 (R.I 2/74) 









C-300/200 Interface. 


No Counter Indivi 


dual 


Lines. 






T5TST 


jjj 


<Q 


I^^WANGCO UATFPIAI 1 1 < T 


PART NUMBER 


REV. 


1 


IJ ~-" 




301035-006 


£ 




DC 

Ui 
00 

5 

Z 

< 

a. 


O 
O 
1 
LO 
CO 

o 


rme ASSY. CONTROL INTERFACE PWB. unnp, 


Disc. 


DATE 


?/?! /7R fiHPCT 1 OF 1 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 


o 
* 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301035-000 




B 




NEXT ASSEMBLY/USED ON 




if 

Ui {V 

8E<8 
















46 


Capacitor. .0068uf 


100165-682 


1 






C2. 


47 


Capacitor. 820pf 


100243-821 


1 






C18. 


48 














49 


Wire, Jumper. 


300648 


A/R 






Jumper Jl from A to C 














Jumper J2 ' 


' WW to XX 














Jumper J3 ' 


G to H 


"" 














Jumper J4 ' 


' HH to JJ 






- 










Jumper J5 ' 


' L to M 
















Jumper J6 ' 


1 KK to MM 
















Jumper J7 ' 


' PP to SS 
















fiumper J8 ' 


1 EE to CC 
















Jumper J9 ' 


1 BB to Z 
















Jumper J10 ' 


1 AA to W 
















Jumper Jll ' 


U to V 
















Jumper J12 ' 


' N to R 
















Jumper J13 ' 


' UU to VV. 
















































































































































































































t 








































B-132 











FORM 209 (R.1 2/74) 



D-40 INTERFACE N0 C °UNTER INDIVIDUAL LINES 
_ _. DISC SELECT TNVFRTFD. 


vajuc 


TJiJ^r 


>' 


, sT" 


■Y\m WANGCO MATERIAI 1 1ST 


PART NUMBER 


REV, 


U 


ui — — 




• 301035-007 


A 




AC 

ID 

CO 

2 
Z> 
Z 
H 

< 

a. 


o 

o 

1 

in 
co 
O 
t— « 
O 
CO 


T1TLE ASSY. CONTROL INTERFACE PI-IB. MnnP1 200TPI ' n ATP 


4/23/75 «»„ T 1 


OF-l 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


__ ' 1 MIN. 
REQD | REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING: - 


301035-000 




B 




NEXT ASSEMBLY/USED ON 




































49 


Wire, Jumper. 


300648 


A/R 






Jumper Jl A to B 


Add 


O 

cc 

a. 














Jumper J 2 WW to 11 


Add 














Jumper J3 G to J 


Add 














Jumoer J4 GG to HH 


Add 


* 














Jumper J 5 L to M 


Add 
















Jumper J6 KK to MM 


Add 
















Jumoer J7 RR to SS 


Add 
















Jumoer J8 CC to EE 


Add 
















Jumper J9 BB to Z 


Add 
















Jumper J10 AA to W 


Add 
















Jumper Jll U to V 


Add 
















Jumper J12 N to R 


Add 
















Jumper J13 UU to VV 


Add 






■ 




























- 




















• 


























































































* 








































































































































B-133 











FORM 209 (R.1 2/74) 







D-40 INTERFACE. SECTOR COUNTER, MULTIPLEX 


LINES. 






THTrr 


00 < — i 

i f ^ 

3 i in 
Z en 

H O 

C H 

< o 
a. n 


- *T\^"^ WArJCSCO UiTFRIAI 1 1ST 


PART NUMBER 


REV. 


• \i 


vy 




• 301035-008 


A 




Tme ASSY. CONTROL INTERFACE PWB. „ nnc , 200TPI ■ nATC 


4/23/75 « HPPT 1 nE 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REOD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 


- 


USE MATERIAL LIST ' 
AND ADD/DELETE THE F0LL0WING:- 


301035-000 




B 




NEXT ASSEMBLY/USED ON 


































49 


Wire, Jumper. 


300648 


A/R 






Jumper Jl A to B Add 


ofc* 

o 
cc 

a. 

< 














Jumper J2 WW to 11 Add 














Jumper J3 G to J Add 














Jumoer J4 GG to HH Add 














Jumper J5 L to M Add 














Jumper J6 KK to MM Add 
















Jumper J7 PP to SS Add 
















Jumper J8 DD to EE Add 
















Jumper J9 BB to Y Add 
















Jumper J10 AA to X Add 
















Jumper Jll T to U Add 
















Jumper J12 N to R Add 
















Jumper J13 UU to VV Add 






















































• 


























































































% 
































































































■ 








































B-134 











FORM 209 <R.1 2/74) 









Cd-22 INTERFACE. SECTOR COUNTER, MULTIPLEX 


LINES. 






D120 


i ' 


t 


l\"m WANOCO UATFRIAI 1 1ST 


PART NUMBER 


REV. 


\i 


\\\ • :;j::jj ^ 1 ™ 1 _- l;i:l 




. 301035-009 


A 




cc 

UJ 

to 

2 

D 

Z 

QC 
2 


o 
o 

i 
in 

CO 

o 

r-H 
O 
CO 


™, ASSY. CONTROL INTERFACE PUB. unncl 200 TPI ' „„« 


4/23/75 cu(:eT 1 ftc 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301035-000 




B 




NEXT ASSEMBLY/USED ON 






















46 


Capacitor. .0068uf 


100165-632 


1 






C2. Add. 


47 


Capacitor. 820pf 


100243-321 


1 






C18. Add. 


3# 

> 

O 
QC 
Cl 

< 


















49 


Wire, Jumper. 


300648 


A/R 






Jumper Jl A to C Add 














Jumper J2 WW to XX Add 














JumDer J3 G to H Add 


















Jumoer J4 HH to JJ Add 
















Jumper J 5 K to M Add 
















Jumper J6 KK to MM Add 
















Jumoer J7 PP to SS Add 
















Jumoer J8 DD to EE Add 
















Jumper J9 BB to Y Add 
















Jumper J 10 AA to X Add 
















Jumper Jll T to U Add 








■ 








Jumper J12 Not Used. Add 
















Jumper J13 UU to VV Add 






















. 


























































































* 
















































' 
























































































B-135 








i 



FORM 209 (R.1 2/74) 



TMrrnr^r ~ «~ HtAU StLtU 1 INVtKltU. 


- — 


|M 


nsmKr/ALt u-ju. btUUR COUNTER MULTIPLEX LINES. DISC SELECT INVERTED. 


0120 


PART NUMBER ] REV. 

1 301035-012 1 A 


■ TvmWANQCO MATERIAL I 1 < T 


PART NUMBER 


REV. 


> \4 


\\l 




301035-012 


A 

F I_ 




T1TlE ASSY. CONTROL INTERFACE PWB. Mnnp , 200TPI ' nATP 


4/23/75 _ T 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 






USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301035-000 




B 




NEXT ASSEMBLY/USED ON 




> 

o 

a: 

a. 
a. 
< 
















46 


Capacitor. .0068uf 


100165-632 


1 






C2. Add. 


47 


Capacitor. 820pf 


100243-321 


1 






C18. Add. 
















49 


Wire, Jumper. 


300648 


A/R 






Jumper Jl A to B 


Add 














Jumper J2 WW to YY 


Add 














JumDer J3 G to J 


Add 
















Jumper J4 GG to HH 


Add 
















Jumper J 5 L to M 


Add 
















Jumper J6 KK to MM 


Add 
















Jumper J7 RR to SS 


Add 
















Jumoer J8 DD to EE 


Add 
















Jumper 09 BB to Y 


Add 
















Jumper J 10 AA- to X 


Add 
















Jumper Jll T to U 


Add 






- 










Jumper J12 P to R 


Add 
















Jumper J13 UU to VV 


Add 






- 
















. 




























































































































































































































□ 




B-136 








. 



FORM 209 (R.I 2/74) 



C-'300/200 INTERFACE. MULTIPLEX LINES. RESTORE GATED WITH STROBE. 


tuut 


D120 


> — 


„ TT^|WANQCO MATFRIAI IIST 


PART NUMBER 


REV. 


* u 


\\ I - 




301035-013 


A 




CQ i—l 

2 O 

3 1 
2 "1 

en 


mE ASSY. CONTROL INTERFACE PV/B. Mnnei 200TPI nATC 4/23/75 „«„ 1 


ofJL. 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


Tv-JrIv:! Remark. 






USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301035-000 




B 




NEXT ASSEMBLY/USED ON 




UJ .( 

a*? 

Ui 

> 

O 
QC 
a. 
a. 
< 








• 








46 


Capacitor. .0063uf 


100165-632 


1 






C2. Add. 


47 


Capacitor. 820pf 


100243-321 


1 






C18. Add. 
















49 


Wire, Jumper. 


300648 


A/R 






Jumper Jl A to B 


Add 














Jumper J2 WW to XX 


Add 














Jumper J3 G to H 


Add 
















Jumper J4 HH to JJ 


Add 
















Jumoer J5 L to M 


Add 
















JumDer J6 KK to MM 


Add 
















Jumper J7 PP to SS 


Add 
















Jumper J8 DD to EE 


Add 
















Jumper J9 BB to Y 


Add 
















Jumper J 10 AA to X 


Add 
















JumDer Jll T to U 


Add 






• 










Jumoer J12 Not Used. 


Add 
















Jumper J13 UU to VV 


Add 






















' 


























































































> 
























i 


















































































































B-137 












FORM TOQ <R 19/74) 





Cd- 


22 INTERFACE. SECTOR COUNTER, MULTIPLEX LINES. 


OPTION I 






D120 


PART NUMBER REV. 

1 301035-014 A 


. T\l\1WAIMOCO UATPPIAI 1 1 S T 


PART NUMBER 


REV. 


Tl 


*U ,„conronxTco --.—'- 




. 301035-014 


A 




TLE ASSY. CONTROL INTERFACE PWB 


,nnc, 200TPI 


4/23/75 , um 1 


OF J 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 






USE MATERIAL LIST 
AMD ADD/DELETE THE FOLLOWING:- 


301035-000 




B 




NEXT ASSEMBLY/USED ON 




UJ 1 1 

< M 

Q\" 
°$ 

> 

O 

cc 
a. 
a. 
< 
















46 
47 


Capacitor. .0068uf 


100165-632 


1 






C2. Add. 


Capacitor. 820pf 


100243-321 


1 






C18. Add. 
















49 


Wire, Jumper. 


300648 


A/R 






Jumper Jl A to C 


Add 














Jumper J2 WW to XX 


Add 














JumDer J3 G to J 


Add 
















Jumoer J4 HH to FF 


Add 
















Jumper J 5 K to M 


Add 
















Jumper J6 KK to MM 


Add 
















Jumper J7 PP to SS 


Add 
















Jumoer J8 DD to EE 


Add 
















Jumper J9 BB to Y 


Add 
















Jumper J 10 AA to X 


Add 
















Jumper Jll T to U 


Add 
















Jumper J12 P to R 


Add 
















Jumper J13 UU to VV 


Add 






















' 


























































































* 








































































































































B-138 











FORM 209 (R.12/74) 



D-40 INTERFACE. DISC SELECT INVERTED. MULTIPLEX LINES. CAI CONTROLLER.. 


CODE 


D120 


> 

UJ i 
£C 


^c 


I^IWANGOO MATFRIAI 1 1 <! T 


PART NUMBER 


REV. 


1 


ZI __ 11 ™-_ Z11J „ 




. 301035-021 


A 




OC 

UJ 
00 

2 

D 
Z 

»- 
OC 

2 


I— 1 
csj 

i 

in 

CO 

i— « 
o 


TIT1P ASSY. CONTROL INTERFACE PWB. umm , 


200TPI 


DATE 


5/6/75 _ CT 1 


OF 1 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301035-000 




B 




NEXT ASSEMBLY/USED ON 






1 






























46 


Capacitor. .0063uf 


100165-682 


1 






C2. Add. 


>*> 


47 


Capacitor. 820pf 


100243-821 


1 






C18. Add. 






• ■ 










49 


Wire, Jumper. 


300643-001 


A/R 






Jumper Jl A to B 


Add. 














Jumper J 2 WW to 11 


Add. 


















Jumper J3 G to J 


Add. 
















Jumper J4 GG to HH 


Add. 
















Jumper J 5 L to M 


Add. 
















Jumper J 6 KK to MM 


Add. 
















Jumper J7 RR to SS 


Add. 
















Jumper J8 DD to EE 


Add. 
















Jumper J9 BB to Y 


Add. 
















Jumper J 10 AA to X 


Add. 






< 










Jumper J 11 T to U 


Add. 
















Jumper J12 N to R 


Add. 
















Jumper J13 UU to VV 


Add. 
































































































V 
















» 
































































' ' * \ '.-..• 
























































B-139 











FORM 209 (R.1 2/74) 



v & SECTOR COUNTER MULTIPLEXED LINES. 


CODE 




D-40. NEG. ATTN/DAISY CHAIN. DISC SELECT INVERTED. 


D120 




> 

UJ 


^ 


^-)WANGCO UATFPIAI IKT 


PART NUMBER 


REV. 




\ 


'.^^-^^-^-^ 




301035-023 


A 








a: 

IU 

ca 

5 

D 
Z 

< 

a. 


CM 

O 

1 

LO 

ro 
o 

o 
ro 


im, ASSY - CONTROL INTERFACE PWB. unnrl 200TPI F & T „. TB 


5/15/75 MPT 1 


OF__L 




ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 






USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING: - 


301035-000 




B 




NEXT ASSEMBLY/USED ON 




402412-009 






t 

rs 

UJ ♦ » 

< >- 

_^ 


> 


































1 


Wire, Jumper. 


300643-001 


A/R 






Jumper Jl A to B 


Add. 






• 










1 
















Jumper J3 G to J 


Add. 
















Jumper J4 GG to HH 


Add.l 
















j 




















J 
















Jumper J7 RR to SS 


Add. | 
















Jumper J8 DD to EE 


Add.! 
















Jumper J9 BB to Y 


Add . 1 
















Jumper J10 AA to X 


Add.! 
















Jumper Jll T to U 


Add. f 
















Jumper J12 N to R 


Add. 
















Jumper J13 UU to VV 


Add. j 
















Jumper J14 KK to 11 


Add. II 
















Jumper J 15 LL to WW 


Add.! 
















Jumper J16 L to MM 


Add. 
































































































., 
































































































' 
































*.'; 








B-140 








**.' . 





FORM 209 (R.1 2/74) 





CODE 


INTERFACE D-30 NEG ATTN LINES SECTOR COUNTER MULTIPLEXED LINES 


D120 


I > 


< 


1^^|WANQCO MATFRIAI 1 1 * T 


PART NUMBER 


REV. 


1 c 


1. 

Tr 







301035-024 


A, 


V 




| 

■ oc 

LU 
00 

S 

■ D 

[ z 

i H 
>. AC 

! < 


CM 
O 

in 

CO 

o 

CO 


ne ASSY. CONTROL INTERFACE PWB. Mnnp. 200TPI hat* 


8/28/75 _ CT 1 nc l 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301035-000 




B 




NEXT ASSEMBLY/USED ON 


404208-002 


4 




46 


Capacitor. .0068uf 


100165-682 


r 






C2. Add. 


47 


Capacitor. 820uf 


100243-821 


1 






C18. Add. 


















> 


49 


Wire, Jumper. 


300648-001 


A/R 






Jumper Jl A to B Add. 


liu r 














Jumper J2 Not Used. 














Jumner J3 G to J Add. 


r ^ 














Jumper J4 GG to HH Add. 
















Jumper J5 Not Used. 
















Jumper J6 Not Used. 
















Jumper J7 PP to SS Add. 
















Jumner J8 DD to EE Add. 
















Jumner J 9 BB to Y Add. 
















Jumper J10 AA to X Add. 
















Jumper Jll T to U Add. 
















Jumper J12 P to R Add. 
















Jumper J13 UU to VV Add. 
















Jumper J14 KK to ZZ Add. 
















Jumper J15 LL to WW Add. 
















Jumner J 16 L to MM Add. 
























































































































































































































B-141 











FORM 209 <R.1 2/74) 





CODE 


Interface D-30 Multiplex Lines. ILLA & SEEK INCOMPLETE. 


D120 


> 

UJ 


\ 


"lfm WAIN,Gbo UATPPIAI 1 KT 


PART NUMBER 


REV. 


% 


_ -" -■-■■ 




301035-026 


A , 




IT 
Ul 
00 

S 

Z 

< 

a. 


CM 

O 

1 

in 

CO 

o 
t— t 
o 

CO 


t.t.f ASSY. CONTROL INTERFACE PWB. M nnp, 200TPI. 


11/11/75 « H „ T 1 nc 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 






301035-000 




5 




NEXT ASSEMBLY/USED ON 


I UOC I'lrtltRlttL LXOI 

I AND ADD/DFLFTF THE FOLLOWING: 




UJ 

Q ^t 




46 


Capacitor. .0068uf 


100165-682 


1' 






C2. 


47 


Capacitor. 820pf 


100243-821 


1 






C18. 


48 














Ul 

oV 
or \ 

*-* 


1 


49 


Wire, Jumper. 


300648-001 


A/R 






Jumper Jl. From A to B 














Jumper J2. ' 


• WW to YY 














Jumper J3. ' 


1 G to H 














Jumper J4. ' 


• GG to HH 
















Jumper J 5. ' 


1 L to M 
















Jumper J6. ' 


' KK to MM 
















Jumper J7. •' 


' PP to SS 
















Jumper J8. ' 


' DD to EE 
















Jumper J9. ' 


' BB to Y 
















Jumper J 10. ' 


' AA to X 
















Jumper Jll. ' 


' T to U 
















Jumper J12. ' 


1 P to R 
















Jumper J 13. * 


' UU to VV 








































































































































































































































































B-142 











FORM 209 (R.1 2/74) 







"C 


SECTOR COUNTER, 
:» INTERFACE-NEGATTN MULTIPLEX LINES 










CODE 

D120 


i * 


^ 


M^WANGCO MATERIAL L 1 S T 


PART NUMBER 


REV. 


1 

Tl 


- 




301035-032 


A . 




cc 

LU 

CO 

2 

D 
Z 

< 
0. 


ro 
o 

in 

CO 

o 


100TPI 
T1P ASSY. CONTROL INTERFACE PWB. _ CI 200TPI 


nATF 


1-13-76 1 1 

ft W PPT OP 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 


o 
ro 




USE MATERIAL LIST 
AND ADD THE FOLLOWING: 


301035-000 




B 




NEXT ASSEMBLY/USED ON 


314216-007 


< > 




















v 












49 


Wire, Jumper. 


300648-001 


A/R 






Jumper Jl A to C 


1) 


> 














J2 WW to LL 














J3 G to H 














J4 HH to JJ 














J5 L to M 


















J6 KK to MM 
















J7 PP to SS 
















J8 DD to EE 
















J9 BB to Y 
















J10 AA to X 
















Jll T to U 
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J13 UU to VV 
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J7 PP to SS 
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300648 


A/R 






Jumper Jl A to B 


Add. 
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Add. 
















J6 LL to WW 
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J7 RR to SS 


Add. 
















J8 DD to EE 


Add. 
















J9 BB to Y 


Add. 
















J10 AA to X 


Add. 
















Jll T to U 
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J12 N to R 


Add. 
















J13 UU to VV 


Add. 
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CR1.3. 
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Diode 


1N5317 
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CR2. 
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Diode, Zener. 
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Capacitor. 
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100243-330 




1 
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19 
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CI. 
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Capacitor. 
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R3. 




29 


Resistor, " " 


510K 


" -514 






R4. 
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Relay. 
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U4, 11, 17,33 ,34 


1% 




4 


IC. 7404 


100330-001 


1 






U25. 


5 


IC. 7400 


100328-001 


2 






U6,22. 


6 


IC. 7402 


100329-001 


2 






U16.30. 


7 


IC. 7408 


100332-001 


4 






U5, 15, 31 ,32. 






8 


IC. 7410 


100333-001 


1 






U13. 




9 


IC. 7474 


100339-001 


7 






U18, 19, 20, 23, 24, 26, 28. 




10 


IC. 7486 


100341-001 


1 






U27. 




11 


IC. 74502 


123066-001 


1_ 






U8 




12 


IC; 7411 


101009-001 
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13 


IC. 7432 


101012-001 
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U10. 
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Diode. 1N5317 


101034-001 
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CR2.CR4 




24 
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VR1.2. 




25 
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VR3. 


- 
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27 
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100243-100 


1 
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28 
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30 
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2 
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31 
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ACT. 
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Capacitor 


.015uf 
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C7,14. 


34 














35 


Capacitor. 


.068uf 


101004-683 
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Cll, 13,20. 


36 


Capacitor, Tant. 20v 


2.2uf 


101002-225 
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C16,17,18,19. 


37 


Capacitor, Tant. 6v 


6.8uf 


101001-685 


2 






C45,C47 


38 


Capacitor, Tant. 20v 


15uf 


101002-156 


1 






CI. 


39 


Capacitor, Tant. 6v 


56uf 


101001-566 


1 






C21 . 




40 
















41 
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101059-001 


1 






XCL1 . 
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44 
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20K 


101006-203 
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45 
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R31. 
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47 


Resistor, 5%, %W. 


75 


101156-750 


1 






R39. 




48 
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-221 
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R6,44. 




49 
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510 


-511 
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R5,17. 




50 


Resistor, ' 
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-561 


1 






R43. 




51 


Resistor, ' 
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-821 


1 






R21. 
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Resistor, ' 
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IK 


-102 
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1 






R30. 




55 
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i it 


2K 


-202 
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56 


Resistor, ' 
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5. IK 


-512 


3 






R7,18,34. 




57 


Resistor, ' 


i ii 


5.6K 


-562 


1 






R48. 




58 


Resistor, ' 
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6.8K 


-682 


2 






R9.11. 




59 


Resistor, ' 
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10K 


-103 


1 






R40. 




60 
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101156-203 


1 






R47. 
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-363 


1 






R20. 
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-393 
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67 
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Ul 
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100360-001 
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2 
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REMARKS 
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I.C. 74193 


101020-001 
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U12. Add. 
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77 


Capacitor. .033uf 


101004-333 
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C9. Add. 


78 


Capacitor, .0022uf 


100165-222 
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C39. Add. 


79 


Capacitor, .0022uf 
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C40. Add. 
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83 


Resistor, 5%, %W. 2K 


101156-202 
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PART NUMBER 


REV. 


\ 


m "" " -• - 




301076-004 


P S 




cc 

UJ 
CO 

5 

z 

2 


o 
o 

o 

CO 


ASSY. DISC CONTROL - 2 
TmF PWB., LOAD CYCLE DELAY. Mnnp , * V 200TPI nATC 


7/2/75 CUCCT 1 nc 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING: - 


301076-000 




D 




NEXT ASSEMBLY/USED ON 


402412-015 


2^. 


















75 


IC 74192 


101019-001 


1 






U12. Add. 


76 
















. 


77 


Capacitor, .033uf 


101004-333 


1 






C9. Add. 


78 


Capacitor, .0022uf 


100165-222 


1 






C39. Add. 


79 


Capacitor, .0022uf 


-222 


1 






C40, Add. 


80 


















81 
















82 
















83 


Resistor, $%, %W. 2K 


101156-202 


1 






R2. Add. 




84 


Resistor, " " U1DK 


-114 


1 






R29. Add. 




85 


Resistor, " " 110K 


-114 


1 






R36. Add. 




86 


Resistor, " " 39K 


-393 


1 






R38. Add. 




87 
















88 
















89 
















90 


Wire, Jumper 


300648-001 


A/R 






Jumper J2 G to H Add. 
















Jumper J3 J to L Add. 
















Jumper J6 A to B Add. 
















Jumper J7 D to E Add. 
















Jumper J8 W to V Add. 
















































? 






















, 


















































































































B-159 











FORM 209 <R.1 2/74) 



3 



600 nsec INDEX/SECTOR PULSE WIDTH 
2400RPM. SECTOR CONFIGURATION. TYPE "C" INTERFACE. FRONT LOAD. 

i— M ii» ii ■■! nimi in. n i i ir ~ i--iti~ - ■ — — - 



3 "TV-?* "\ WANGC 

t„ ^&W«.i»M» INCORPORATE!) 

1 




600 nsec INDEX/SECTOR PULSE WIDTH 
1500RPM. SECTOR CONFIGURATION TYPE "C" INTERFACE. TOP LOAD. 

<0 ! Y¥\ WAN<iC: ° MATERIAL LIST 

3 \'3*J<£*J iNCOnPOflATEt* 



coo~- " 




600 nsec INDEX/SECTOR PULSE WIDTH 
1500RPM. SECTOR CONFIGURATION. TYPE H C" INTERFACE. FRONT LOAD. 



; cc 



t 

i *" 

Ico 
D 
H 
GC 
< 



'(•^n-n^j; 



! T T 

"i\ V.i j 

*iO*J'JfhJ INCORPORATED 



^J 






MATERIAL LIST 

HHMMPaiPMiMi 



£ I TITLE : 
O 

ii I ITEM 



O 6* 



ASSY. DISC CONTROL - 2 PWB. 
LOAD CYCLE DELAY 



PART NUMBER 



MODEL 



Disc. 



DATE 



301076-007 
10/22/75 



I COD'c J 

[DT2(f1 

RFV. S 



SHEET -_ OF„JL 



O 

CO 



i- r*. 



UN-' w 

Si ' 
x 



DESCRIPTION 



■iHrimum "i» mi ■■■■ - — «p w.mm y« M:w^i< «Ui)— y 



USE MATERIAL LIST 
AND ADD THE FOLLOWING: - 



LaMuua 

84 



86 



87 



88 



■— "~~ 



89 



Resistor, 5%, h\\. 5. IK 



Resistor , 5%, %W. 75K 



REMARKS 



301&76-000 



_i£ 



NEXT A5SEMBLY/USEC' ON 



nJ. 



i 

i 




10 1155-512 j 1 



101156-753 



R2. 



R38. 



J 



90 



Wire, Jumper. 



300648-001 



A/R 



Jumper J2 G to H. 



Jumper J3 J to L. 



Jumper J 6 A to D. 



Jumper J7 B to C. 



Jumper J8 W to V 



H 




B-162 — 



r 



~j 



£ X3WWW ifJCCRPO RATED 



600 nsec INDEX/SECTOR PULSE WIDTH 
2400RPM. SECTOR CONFIGURATION. TYPE "C" INTERFACE. TOP LOAD. 

WANGCO 



'y - ' wiKM MMW— m i um w i 



MATERIAL LIST 

wmmmmmmtmmmmmmmm 



CODE I 

"dTJoI 

II1IMWIIUI i III I ,—!■■■• >w — r -mwxni J . 

PAKTNUMOEn REV. I 



§ S TITLE 
» j, ITFMl 

o "" 



ASSY. DISC CONTROL - 2 PWB. 
LOAD CYCLE DELAY 




'*m*ewmarm 



5 usee INDEX/SECTOR PULSE WIDTH 
2400RPM. INDEX ONLY. TYPE "D" INTERFACE. TOP LOAD. 



slO: tiU] 



MATERUL LIST 



! DJ20 J 

PART NUN'.BPR I F,F>/ I 

30i076-"oosT \~CT1 




5 usee INDEX/SECTOR PULSE WIDTH 
1500RPM. INDEX ONLY. TYPE "D" INTERFACE. TOP LOAD. 

uco 






»raj»i .miiw.J»wnw 



MATERIAL LIST 



INCOHPOPA1ED ^^ 

ASSY. DISC CONTROL - 2 PMB. 
LOAD CYCLE DELAY 



[ PART NUMBER 

[301076- 010 



»M M I - » I » , »1». 

JD120" 

J RE 

fc 



REV. 

I 




corv 



.„, 



2400RPM. SECTOR CONFIGURATION. TYPE "D" INTERFACE. TOP L0AD.40usec INDEX/SECTOR PULSE WIDTHTdTpoI 



^ \iiJ 



. < 



WANGCO 



MATERIAL LIST 

mmmmmmmmmmmmtmmmm 



TITLE 



ASSY. DISC CONTROL - 2 PWB. 
LOAD CYCLE DELAY 




o ' 

. jja»»M)»»n in » iiimmp— n n i «i»i i « i ■ ■ 
l I ITFM 
lO jj no 1 DESCRIPTION 

o 



MOjDEL 



200TPI 



„dateJW22££ sheet JLofJ. 



O 



f ! AnTN0 \ u J^ QD iM^[^. 

USE MATERIAL LIST! 301076-OOoTI f 



■U(ur4«n*4ii 



.yA.~JU«. 

NEXT ASSEMBLY/USED ON f 




10 usee INDEX/SECTOR PULSE WIDTH 
2400RPM. SECTOR CONFIGURATION. TYPE P-3000 INTERFACE. TOP LOAD 



I CO DE i 

toilo" 




Tcone 



«r*w£ 



2400RPM. SECTOR CONFIGURATION TYPE "D" INTERFACE. FRONT L0AD.40usec INDEX/SECTOR PULSE WIDT*f6l2o1 

> L I TYT*. ^ WAWtiCO IJ A T IT D I A I ! I C T I 



' I «i*m*CW iNCOBi'O.) 



MATERIAL US! 



PART NUMRER 



I .^.v. E 




l cc 



J? VjSLA&> INCORPORATE 



600 nsec INDEX/SECTOR PULSE WIDTH 
1500RPM. INDEX ONLY. TYPE "C" INTERFACE. TOP LOAD 

WANGCQ 

o 



n 



FCODE 
J1122J 



MATERIAL LIST 

nMWMMMMMMW 



i 
r— I 



i 



\ 



i 

°l 

o 

CO 



TITLE 



ASSY. DISC CONTROL - 2 PWB. 
LOAD CYCLE DELAY 



PART NUMBER H REV. 



301076-014 



L<U 



MODEL „« 



Disc. 



DATE . 



10/22/75 „„„ 1 „« T 



^JN^WMMMKHM 



I'lJlO^j DESCRIPTION 






ACT 



REMARKS 



* 






^ 



8> \ 



it* 
< 



I — 



r "75 



— 



76 



77 



78 
79 



80 



81 



_:-. 



USE MATERIAL. LIST 
AND ADD THE FOLLOWING: - 



IC. 



74193 



Capacitor 



.033uf 



M 



83l Resistor, 5%, * 4 W. 2K 



JU- 



84 
85 



:"""■ 



86 



£7 

88 



89 



90 



Resistor, 5%, %W. 39K 



Wire, Jumper. 



301076-000 | 






D 



— t— * f 



«L 



NEXT ASSEMBLY/USED ON 



mm- witBgHWimgc— b»hiim» mim\.\\M\n\,mv,t,\u)~Mki&tMXFi&\ 



101020-001 



101004-333 1 



— . — 



101156-202 1 



101156-393 



300648-001 



A/R 



U12. 



C9. 



R2. 



R38. 






Jumper J 2 F to H. 



Jumper J3 J to K. 



Jumper 06 A to B. 



Jumper J7 D to E. 



Jumper J8 W to V. 









} 



B-169 






■— \-m 'rn—wai^wg^fafcajj'tfiacuirxi: 



(IIAJI/KmtoTV. 



0". S 



poo" k 

1500RPM. SECTOR CONFIGURATION 40 usee INDEX/SECTOR PULSE WIDTH. TOP LOAD D-40. H^t 

t !TKT\"^ WAWC5C20 llATCniAl I ICT PART NUMBER j REV. ? 

r. \ f ; v \ V \ I MATE K ! A L LIST — ,- — ». — .. — i 

^! YLOJ ,«o- B pop»tep " ■ ' ' 301076- 015 C j 




5 usee INDEX/SECTOR PULSE WIDTH 
2400RPM. 50 SECTOR CONFIGURATION. S43 INTERFACE. TOP LOAD. 

nsmnMmnunai 



f**»»id»i»-, 
copt 1 
D120' 







1500RPM. SECTOR CONFIGURATION. TYPE «D" INTERFACE. FRONT LOAD. 
40 usee INDEX/SECTOR PULSE WIDTH. USE WITH DIFFERENTIATOR PWB 

j»luii iji .. ■ ii mi i bum ■ i ■>■»' in i ism ■'■!■■ awaa i »«ji.-«jr M-j-.jtTOaigm jw, hwubmh i, i iiui >»ai — ■ ■■■ intMaammMm v 

MATERIAL LIST 



■~^\"V^ "J WAWGCO 

^sJw>«.W INCOHPOHAlbO 



ASSY. DISC CONTROL - 2 PWB . 
LOAD CYCLE DELAY 



■OMHIHHBMrnrflMiFHWfW' 



PART NUMDEH 

3oTo76^0Tl7 



«ni 




Series 'F' 




1500RPM. SECTOR CONFIGURATION. TYPE "D" INTERFACE. FRONT LOAD. 
USE WITH DIFFERENTIATOR PWB. (P/N 300921) 5 usee INDEX/SECTOR PULSE WIDTH 



> 

IU 
(C 



■hi— fmi'ww tmm mmummMmtn ■uimaM^-jaM 



WANGCO 



B \A»*tib«/ '.ncohporat: 



MATERIAL LIST 



TITLE 



ASSY. DISC CONTROL - 2 PWB. 
LOAD CYCLE DELAY 



PART NUMbER 



301076-101 



I COl>7. 

mw 

J REV. 



MODEL 



Series 'F 



in 



DATE J°£2^Zi SHEET _1. or- _I 



I I ITEM 
1? i NO. 

o 



o 

CO 



DESCRIPTION 









I „ 



3" 



I I ! 1 ACT 

PART NO. [REQDJ REV j REV ; 



USE MATERIAL LIST 
AND ADD THE FOLLOWING: - 



301076-000 



T 



P 



REMARKS 



NEXT ASSEMBLY/USED ON 



iwvmirwner.i 



75 



IC. 



74193 



101020-001 



76 
77 

75 

Zii 

80 



Capacitor 



.015uf 



101004-153 



Capacitor 



.0022uf 



100165-222 



Capacitor 



.0022uf 



-222 



IlT 



— 
84 

£5 

86 



87 



88 



Resistor, 5%, h\L 2K 



101156-202 1 



U12. 



C9. 



C39. 



C40. 



Resistor , 53, yrf. 39K 



101156-393 



R2. 



R38, 



,~ 



89 
"90 



Wire, Jumper. 



300648-001 



A/R 



Jumper J2 G to H. 



Jumper J 3 J to L. 



Jumper J6 A to B. 



Jumper J7 D to E. 



Jumper J8 W to V. 





2400RPM. SECTOR CONFIGURATION, TYPE 'D' INTERFACE. FRONT LOAD. 


CODE 




USE WITH DIFFERENTIATOR PWB. (P/N 300921-002) 5 usee INDEX/SEC1 


rOR PULSE WIDTH 


D120 


> 

Ui 

oc 
tc 

IU 
CD 

2 

Z 

H 

E 
< 
a. 


C , inWAIMGCO UATPPIAI 1 KT 


PART NUMBER 


REV. 


\J \ 


_. 




' 301076-102 


c , 


ka^k^ INCUHPUHATED 


ASSY. DISC CONTROL 
cs, TST1E PWB. - 2, SPECIAL. MnnP1 'F' 200TPI nATF 


5/ Oil 10 5HPF T 1 nc 1 


ko 'TEM 
r-. NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 


o 

CO 


USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301076-000 




D 




NEXT ASSEMBLY/USED ON 


412412-201 


1 

■•aV- 

< 
















s 75 


IC 74192 


101019 


1 






U12, Add. 


* 76 














, 77 


Capacitor .015uf 


101004-153 


1 






C9, Add. 


' 73 


Capacitor .0022uf 


100165-222 


1 






C39, Add. 


t 79 


Capacitor. .0022uf 


-222 


1 






C40, Add. 


) '' 80 
















81 
















82 












Ill III! 




83 


Resistor, 5%, %W. 2K 


101156-202 


1 






R2, Add. 




I ^ 4 


Resistor, " " 110K 


-114 


1 






R29, Add. 




I 85 


Resistor, " " 110K 


-114 


1 






R36, Add. 




86 


Resistor, " " 39K 


-393 


1 






R38, Add. 




87 
















88 
















89 
















90 


Wire, Jumper. 


300648 


A/R 






Add. 
















Jumper J2 from G to H. 
















Jumper J3 " J to L. 
















Jumper J6 " A to B. 
















Jumper J7 " D to E. 
















Jumper J8 " W to V. 




































91 


Rework Instr. 


301775 




3 




















































































, 





































t 




B-174 








J 



FORM 209 <R.1 2/74) 






2400RPM. SECTOR CONFIGURATION. TYPE "C" INTERFACE. 
FRONT LOAD. USE WITH DIFFERENTIATOR PWB. (P/N 300921) 



rmii i wla n mw ■■!—■ i ■ m 



UMfwi wiwug— uwnmmimam 



MATERIAL LIST 



600 nsec INDEX/SECTOR p~n 
PULSE WIDTH 1-iiiJ.J 
|D120 1 



i 

o 
o 

CO 



!< x 



M 



! 75 IC. 



f— 



TITLE 



INCORPORATED ^ m * 

ASSY. DISC CONTROL - 2 PWB. 
LOAD CYCLE DELAY 




MODEL j2J!fLl!L- DATE J0/22/75_ „,,„ J^ 0p 1 



»«eP»*V MMWV1 

ITffMJ 



DESCRIPTION 



J P ART NO. | REQP|jj£vjSEV: 



REMARKS 




USE MATERIAL LIST 
AND ADD THE FOLLOWING: - 



74192 



77 
78 
75 



80 

"sTj 



Capacitor 



.015uf 



r 



82 
S3 
£4 
85 



86 
87 



88 



Resistor, 5%, %W. 2K 



Resistor, 



110K 



Resistor, 



11 OK 



Resistor 



39K 



301076-000 



T 



101019-001 1 



101004-153 j 1 



1011156-202 



-114 



-114 



-393 



P 




NEXT ASSKMBLY/USfcD ON 5 

■""Mr .— ■ — ■■■ i— nl« mm l.iliMiii 



, 






m MMIWIHI 



J&L 



U12, 



C9. 



R2. 



R38. 



89 
"90 



Wire, Jumper. 



300648-001 



A/R 



Jumper 02 G to H, 



— 



Jumper J 3 J to L, 



Jumper J 6 A to B, 



Jumper J7 D to E, 



Jumper J8 W to V, 



A — 



B-175 



m*n»irr»m*em*wJfiwmm 



***** 



USE WITH DIFFERENTIATOR PWB. (P/N 300921) 600 nsec INDEX/SECTOR PULSE WIDTH 


CODE 


1500RPM. Sector Conf ifluration. Type .'C' Interface. FRONT LOAD. 


0120 


PART NUMBER | REV. 

301076-107 


, "R-U^WAMSCO UATFRIAI MIT 


PART NUMBER 


REV. 


Tl 


« „...„ 




' 301076-107 


c X 




ASSY. DISC CONTROL 
PWB. - 2 SPECIAL 

TLE , . ,, Mnr>F| _ 


200TPI HATP 


1/10/75 RHPPT 1 nc 1 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING :- 


301076-000 




D 




NEXT ASSEMBLY/USED ON 


411524-003 


v,-> 


75 


IC 74193 


101020 


1 






U12. 


76 














77 


Capacitor. .015uf 


101004-153 


1 






C9. 


UJ<" 

>V>, 

o...,> 

Q-v'"' 1 -. 


78 














79 














;" 80 














81 


"™"™™^ 














82 
















83 


Resistor, 5%, J*W. 2K 


101156-202 


1 






R2. | 




84 
















85 
















86 


Resistor, 5%, h\\. 39K 


101156-393 


1 






R38. j 




87 
















88 
















89 
















90 


Wire, Jumper. 


300648 


A/R 






















Jumper J2 from G to H. 
















Jumper J3 from J to L. 
















Jumper J 6 from A to B 
















Jumper J7 from D to E. 
















Jumper J8 from W to V. 
















































* 








































































































































B-176 











FORM 209 (R.1 2/74) 



2400RPM. SECTOR CONFIGURATION. TYPE "D" INTERFACE. FRONT LOAD. 

40usec INDEX/SECTOR PULSE WIDTH. USE WITH DIFFERENTIATOR PWB. (P/N 300921) 



K) 



( 1 x ^ *} WANGC 
I ^3U^Xj 'N'Cu'npo'nATEo 



Ls 0l,r; I 

[Dllol 

„,,_„, , . , „ I PART NUMHtR ! HtV. a 

MATERIAL. LIST I -L™.. — — i„ — ? 

■mi 30107G-113 C J 

ASSY. DISC CONTROL - 2 PWB. 



CO 



TITLE 



LOAD CYCLE DELAY 



MODEL 



200TPI 



DATE JS^ZIsHEEtJ-OfJ. 



t ITEM j 



AVBiWfiHKlMBUHiWnni 



J _paj;t nq : .b^Lgg^LsIyJ ~ 

"i — ■""** — * 



REMARKS 




8 



I 



30115 3 \f 



t I 

^ : 



REFCI 




REF 



SWAGE 



SCALE :N0NE 
TYP 6 PLACES 



E 

4. 





NO 



I RUBBER STAMP REFERENCE DESIGNATIONS 
J2HiGH WHITE CHARACTERS. 

IFOR POLARIZATION OF C0N.NECT0RS,CUT FOLLOWING 
PINS FLUSH WITH BASE : J36-I0AND J39-3. 
FOR SCHEMATIC SEE DWG NO. 301154. 

INSERT AND TIGHTEN SCREW, ITEM 48, APPLYING 6 INCH 
POUNDS OF TORQUE . 

APPLY THERMAL JOINT GREASE ON BOTH SIDES OF MICA WASHER. 

MARK APPROPRIATE DASH NuM[-ER , LATEST REVISION 
LETTER, AND SERIAL NUMBER WHERE SHOWN .12 
HIGH CHARACTERS COLOR PLACK PER WANGCO SPEC iOC037. 
TS:UNLESS OTHERWISE SFECiFiED 



8 




157 




S 9£P 1 I 6£P i H~ J 








Y 



J 



yty u 




41) 5£EF 
SWAGiE. 2 PLCS 



REF 

SWAGE NEARSIDE 




PILOT RELEASE 
CR/O 5627 



CR C 56QC MFG RLSE 



CR/O 5921 



CR/O 6140 



fe. f-/f-/i 



^ fht 



=4*~- 



7 V„ 



T% 



»r/x 



?,.$ 



>s?i:t 



PART NO. 301 1 53-002 ASSY 



A 



NOTES UNLESS SPECIFIED 



1. TOLERANCES 

JCX± ANGULAR 

JCXX± — ± — 

2. BREAK ALL SHARP 

EDGES APPHOX. .O'O 
1 MACH. SURFACES 



7 



4. ALL DIMS IN INCHES. 



st^[.6U*~/ 



•f JLLL 



FIN.iSJl 



M OP Si ?>3> F i T 
100/200 TPi 



N5ET AoSY 



TOP 



Wangco Incorporated 



SCALE 

2 



£iZ£ 



D 



301153 



U 



K 
i£ 

_ 

c 



I 



ASSEMBLYjPWB, 
BRUSHLESS DC SPINDLE U 
MOTOR DR PWR SWITCH 



£22T 

J 



SliccT / OF / 



B-179 



! code a 

|> in in mi mS 




FORM 209 (R.I 2/74) 




FOHM 209 <n.-i2/74i 









A 



NEARSIDE 




00 





"pi 

3 



1 C43 I , 



r(Q5) rv , 

fr>,c ) 



06, 



«3> 

R7| . 

/f^ b^l=R<73 rcrirrPT^^I 



jtrj'cca: 



MBS 






|C49 | 


J 24 




fool 
[o o oj 


2 


J25 


r c o ^ 

O " O ~ Oj 


J 26 


■ O O ' 
i_o o oj 


J 27 




c o 

[o o oj 






1 ^YLJ 



3 +- + 



*n 



+ + 

r Rr 
EI0& 



HSl 



HJl4) + 

(UI5) U «-• 



P7 




79)4 PLACES 




DESCRIPTION 



PILOT RELEASE 



CR/0 5610 



CR/u 6Q26 



CR/t> 6182 



CA/o >' '64-86 



a/.- i.'//«*V'f 



Ctf/b 67/0 



t_a./o Co !"! i 



Cg/o 7433 



,V 



SCI 157 | " 



v<-A. 



fan 



'foht 



/,<'- 



%. Jla^C 



r*/ij,..v- 



w^r/- 



1^ 

if 
C 



4. FOR SCHEMATIC SEE DWG 301158. 

[33 COMPONENTS SHOWN IN PHANTOM A..E VARIABLE. 
SEE TABULATED M/ L FOR VALUES. ■ 

[p] FOR JUMPER LOCATIONS SEE TABULATED M/ L . 

jTJMARK APPROPRIATE DASH NUMBER, S/N AND LATEST 
REVISION LETTER .12 HIGH WHITE CHARACTERS PER 
WANGCO SPEC 100037. 

NOTES .-UNLESS OTHERWISE SPECIFIED 



8 



t 



PART NO. 301 157 -XXX SEE TABULATED M/L 



NOTES UUlESS SPECIFIED 



1. TOLERANCES 

.XXI ANCUI 

.XXXI ± - 

J. BREAK ALL SHARP 
EDGES API'ROX. .010 

3. MACH. SURFACES 

4. ALL DIMS IN INCHES. 



-te j-hW - 



-f^ 



lAIAJM'Ak 
I 



J 



t-INISH 



200 TPI F & T 



NEXT ASSY 



7,00000 

: j uooo i 



Wangco Incorporated 



ASSY,PWB- 

DATA ELECTRONICS 



SCALE 

2 : I 



SIZE 

D 



301157 



"EST 
IPO 



W 



SHtET 4 OF 4 



B-183 



1 









BASIC 




LUUC 




0120 


> 

Ul 


i 


V^HLJ INCORPORATED 

ASSY. PWB. 
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• 








































































B-196 











FORM 209 (R.1 2/74) 











2400 


IIUIIl/ .Sl.l_L.WI • ** 1 IS • 

*PM DISC SELECT: INV. 










"5l20 




> 


U 


TITLE _ 


vamoco MATERIAL LIST 


PART NUMBER 


REV. 








3O1157-102 


c_ 








E 
W 
CD 

§ 

z 
1- 
oc 

2 


o 

r-« 
1 

in 

«— 4 

o 

CO 


ASSY. PWB. 

DATA ELECTRONICS 


unnn 100TPI F&T 


4-13-76 . u „ 1 _ 1 






»» » "»■ 




ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 






AND 


USE MATERIAL LIST 
ADD THE FOLLOWING :- 


301157-000 




H 




NEXT ASSEMBLY/USED ON 








°4 








































91 


Cap< 


icitor, Mica 62pf 


100243-620 


1 






C26 


t 


■ 'W 

< 




92 


Cape 


icitor, " lOOpf 


-101 


1 






C25 


<r 


93 


















94 


Res 


is tor, 5%,J$W 30 


101156-300 


1 






R37 




95 


Res 1 


stor, 5%,%W 330 


101156-331 


1 






R45 








96 


Res* 


stor, " " 2.4K 


-242 


2 






R64.R65 


























































100 


Wire 


s Jumper 


300648-001 


A/R 






Jumper Jl A to B 


' 
















J2 E to F 






































■' 






















































































































































• 


















































































• 


















































































B-197 












FOf 


*M209 


IR.12/74) 

























2400RPM DISC SELECT: STD. 










D120 




> 
IE 


<j 


111WANQCD UATPRIAI I 1ST 


PART NUMBER 


REV. 




1 






301157-103 


c A 








IE 
IJJ 
in 

:s 

D 

:z 

lE 
< 

IX 


CO 

o 

1 

to 
i— i 
«— i 
o 

CO 


ASSY. PWB. 
T1T1P DATa'eLECTRONICS unnci 100TPI F&T 


4-13-76 « UCCT 1 rtB 1 




ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 






USE MATERIAL LIST 
AND ADD THE FOLLOWING :- 


301157-000 




H 




NEXT ASSEMBLY/USED ON 








V 

1 » 

UJ "-. 


^ 


































91 


Capacitor, Mica 62pf 


100243-620 


1 






C26 




ex \ 

Ol 
< 


1 

\ 

■■ 

1 


92 


Capacitor, " lOOpf 


-101 


1 






C25 


r 


93 












. 




94 


Resistor, 5%,%W 30 


101156-300 


1 






R37 




95 


Resistor, 5%,%W 330 


101156-331 


1 






R45 


""■"""^ 


96 


Resistor, " " 2.4K 


-242 


2 






R64,R65 
















- 




































100 


Wire, Jumper 


300648-001 


A/R 






Jumper Jl B to C 
















J2 D to E . \ 
































* 






























































































































. 


















• 
































































• 
































i 








































.,., R-198 _ 











FORM 209 (R.12/74) 



^ 









2400RPM DISC SELECT: STd! 










D120 


i ' 





TITLE 


a/amqco MATERIAL LIST 


PART NUMBER 


REV. 






301157-104 


C A 




<r 

2 

i 

1 


s 

r- 1 

o 
no 


ASSY. PWB. 

DATA* ELECTRONICS unnisl 100TPI F&T 


DATE 


4-13-76 RUCBT 1 nts 1 


* 




ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




ANC 


USE MATERIAL LIST 
ADD THE FOLLOWING :- 


301157-000 




H 




NEXT ASSEMBLY/USED ON 




-« 

^ 
^ 




































91 


Cap 


acitor, Mica 62pf 


100243-620 


1 






C26 


^ 
P 


\ 


92 


Cap 


acitor, " lOOpf 


-101 


1 






C25 


93 
















94 


Res 


iistor, 5%,J*W 30 


101156-300 


1 






R37 


95 


Res 


is tor, 5%, %W 330 


101156-331 


1 






R45 






96 


Res 


istor, " " 2.4K 


-242 


2 






R64.R65 


























































100 


Wir 


e, Jumper 


300648-001 


A/R 






Jumper Jl A to B 


















J2 D to E 


















































































































































































, 




















• 








































































• 


















































































... B-199 _ 












FO 


RM20 


9(B.12/74) 

















ncnu olllui. liiv. 1 


VWWd 




IbUURPM DISC SELECT: INV. pl20 




!< 


' )\ "Y%1 WAIVIC3CO MATERIAL LIST 


PART NUMBER 


REV. 








301157-105 


C A 






Tl 






a: 

Ul 
S) 

2 

D 

z 

J- 
a: 

< 
a. 


o 

i—i 

i 

r>» 

IT) 

r-H 
O 
CO 


ASSY. PWB. 
T1E DATA ELECTRONICS 


unnP. 100TPI F&T 


4-13-76 fiHFPT 1 np 1 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQO 


WML 
REV. 


ACT. 
REV. 


REMARKS 






USE MATERIAL LIST 
AND ADD THE F0LL0WING:- 


301157-000 




H 




NEXT ASSEMBLY/USED ON 












































90 


Capacitor, Mica . 15pf 


100243-150 


1 






C15 




a c 

UJV 

o \ 

oc ■.•• 




91 


Capacitor, " lOOpf 


-101 


1 






C25 


\ 


92 


Capacitor, " 180pf 


-181 


1 






C26 




93 
















94 


Resistor, 5%,^W 30 


101156-300 


1 






R37 




95 


Resistor, 5%,%W 180 


101156-181 


1 






R45 




96 


Resistor, " " 2.4K 


-242 


2 






R64,R65 




















































100 


Wire, Jumper 


300648-001 


A/R 






Jumper Jl B to C 
















J2 E to F 
















* 






























































































































. 


















































































• 
































J 








































B-200 _ 











FORM 209 (R.1 2/74) 





ntMu stLtui: biu. 
RPM DISC SELECT: INV. 




1500 


5120 


> 


(J 


\MI 


/anoco MATERIAL LIST 


PART NUMBER 


REV. 




..-• 


301157-106 


o d 




UJ 
ffi 

S 
3 
Z 
h- 
OC 

< 
a. 


o 

1 

to 

t— « 

o 

CO 


T|- 


ri_E _ 


ASSY. PWB. 

DATA ELECTRONICS 


unnn 100TPI F&T 


4-13-76 supct 1 nc 1 






ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




AND 


USE MATERIAL LIST 
ADD THE FOLLOWING :- 


301157-000 




H 




NEXT ASSEMBLY/USED ON 




\5 


b 


































90 


Capa 


:itor, Mica 15pf 


100243-150 


1 






C15 


p 


w 


91 


Capa 


citor, " lOOpf 


-101 


1 






C25 


92 


Capa 


sitor, " l80pf 


-181 


1 






C?fi 


93 
















94 


Re si 


stor, 5%,^W 30 


101156-300 


1 






R37 






95 


Re si 


5tor,5%,^W 180 


101156-181 


1 






R45 




96 


Resi: 


stor, " " 2.4K 


-242 


2 






R64.R65 


























































LOO 


Wire 


, Jumper 


300648-001 


A/R 






Jumper Jl A to B 


















J2 E to F 


















* 














































































































































, 




















• 








































































• 








> 










































































B-201 — 








bwwtw 


FOI 


RM209 


R.12/74) 


- - -. ■ ~- 











- ; - — ■ ~~"~ - 


W"^ 





ncnu oclcui . inv . 
1500RPM DISC SELECT: STD. 










D120 


i o 


111WANQCO MATERIAL LIST 


PART NUMBER 


REV. 


1 






301157-107 


£ J 




PART NUMBER 

301157-107 


ASSY. PWB 
T1TIF DATA'ELECTRONICS unnci 100TPI F&T . nATP 


4-13-76 \ ue „ 1 nc 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD THE FOLLOWING:- 


301157-000 




H 




NEXT ASSEMBLY/USED ON 


































90 


Capacitor, Mica 15pf 


100243-150 


1 






C15 


p 


91 


Capacitor, " lOOpf 


-101 


1 






C25 


92 


Capacitor, " 180pf 


-181 


1 






C26 


93 














94 


Resistor, 5%,%W 30 


101156-300 


1 






R37 




95 


Resistor, 5%, %W 180 


101156-181 


1 






R45 




96 


Resistor, " " 2.4K 


-242 


2 






R64.R65 
















































i 




100 


Wire, Jumper 


300648-001 


A/R 






Jumper Jl B to C 
















J2 D to E 






- • 










* 


































































































- 














- 














. 


















* 
































































• 

































































- 




















FORM 209 (R.1 2/74) 





HtAU StLtU : 5IU. 

M DISC SELECT: STD. 


KVSWC 


1500RF 


D120 


> 

Ui 


o 


TITLE _ 


/amqco MATERIAL LIST 


PART NUMBER 


REV. 






. 301157-108 


c-„ 




a: 

LU 
CO 

2 

D 
2 

< 
a. 


CO 

o 

rH 

1 

in 

r-i 

o 

CO 


ASSY. PWB. 

DATA ELECTRONICS 


MonF , 100TPI F&T nATF 


4-13-76 Rm=PT 1 "1 






ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




AND 


USE MATERIAL LIST 
ADD THE FOLLOWING:- 


301157-000 




H 




NEXT ASSEMBLY/USED ON 




























, 












90 


Capa 


citor, Mica 15pf 


100243-150 


1 






C15 


CTNi 


f 


91 


Capa 


citor, " lOOpf 


-101 


1 






C25 


92 


Capa 


citor, " 180pf 


-181 


1 






C26 


93 
















94 


Resi 


stor, 5%,%W 30 


101156-300 


1 






R37 






95 


Re si 


stor, 5%,%W 180 


101156-181 


1 






R45 




96 


Resi 


stor, " " 2.4K 


-242 


2 






R64,R65 


























































100 


Wire 


, Jumper 


300648-001 


A/R 






Jumper Jl A to B 


















J2 D to E 




























































































































































































































































• 


















































































B-203 












FORM 209 


(R.12/74) 


' - " ~ " — - -" ~ - 









&£?!,*■ 


























U 1 c -j 


> 

AC 





TITLE 


WANGCO MATERIAL LIST 


PART NUMBER 


REV. 






301170-001 . 


c 




UJ 

m 

S 
D~ 
Z 
H 

< 

0. 


r-l 

CD 

1 
O 

r*-* 
i—i 
i—i 

CD 

ro 


ASSY. COMMUTATOR PWB. 


100/200TPI nATF 


5/6/75 CU « T 1 


OF 2 








ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


tfiflV. 
REV. 


ACT. 
REV. 


REMARKS 
















NEXT ASSEMBLY/USED ON 


301217 


-J 

UK** 

ft. \ 




1 


Bo< 


ird, Processed. 


301169-001 


1 


A 






2 


Svr 


tch, Optical Modified. 


301272-001 


3 






Dl,2,3. 


3 


Mar 


'ker, Conn. - P 


202340-036 


1 






P36. 


4 


IC 


LM311 


101022-001 


3 






Ul.2,3. 


5 
















6 
















7 


Cac 


acitor, Disc, 100V .01 


101042-103 


4 






CI, 3, 4, 5. 






8 


Cat 


acitor, Tant. 20V 15uf 


101002-156 


1 






C2. 




9 


Cat 


)le, Flat 6 Cond. 


100403-001 


A/R 










10 


Cor 


inector, Hsg. 


105016-001 


1 






P36 




11 


Pir 


i, Female. 


106004-001 


6 










12 


Ke\ 


S Polarization. 


101171-001 


1 










13 


















14 


Res 


istor, 5%, ijW. IK 


101156-102 


6 






R4, 5, 9, 10, 14, 15. 




15 


Res 


istor, " " 3K 


-302 


6 






R2,3,7,3,12,13. 




16 


Res 


istor, " " 47K 


-473 


3 






Rl,6,ll. 






17 


















18 


















19 


Pri 


nted Master. 


301168 


Ref. 


A 


































































































































































































































t$J 










































FO 


RM20 


1 (R.12/74) 




















t w 



r 




"/ " 5 * r jT"K* , l 



nr** 



••V H"»<** *"$$? s ~-'| - ^~"^* ,r ^*T , ^| 



III: 



-*-S*-ipK<- 



■^> r , ^-*Pi*'!y^(w*^w : 



1 



Q3)2 /?£$£> 



AS REQD 




3. FOR SCHEMATIC REF OWG SEE 301 I &© 

2 MAftK PART MEMBER APPROPRIATE DASH NUMBER ASSr, 
S/w, AND LAFEVT tftViSlOW LETTER. 12 HIGH WHITE 
CHARACTERS PER MiAAJGCO SPEC 100057. 
| COMPONENT SHOWM IN pHAMTOM LINES ARE 
■ VARIABLE, SEE r»/L 
MOTEi-UNLEiS OTHERWISE SPECIFIED 



VIEW £i 



ORIENT A TRIANGLE uE^lSNATIQN 
ON CONNECTOR HERE. 



ikidSf*.** - 



ti ll l »ti|| » >. 



i».~i— ^ii»- it '>iJTi»f.'ijj.i'i 



■*-^*— **w»--Aiiiii «« i» H Wi, w« h \ «» - 



Pii**** 



5 



,.^Uii 



I 



PART NO *C 




hcui i.-Ni ; '- 


J .I'...I 


1. lT.lfllK.ss 


AV 


I. rrr*n a!.; < 


- r ? 


X MASK f ■■■•■ 




K ALL P V5 If! 






Vi'LlA'il; ML. ^.'.f 



•■•"i 



Y/O-'CD 



U). CONNECTOR, 



il 



T. 






***. .- i. 
















CODE 




DISC 


£ ( 


a 


ih: 


fANGCO .. , 


TERIIAL LIST 


PART NUMBER 


REV. 






301179-000 


■R 


ASSY. I/O CONNECTOR PWB. 




£ 

5 

I 


3 

O 

1 

i — i 

o 
■III 


m 


rLE «_ 


MnnFi , , SC * 


DATE 


3/20/75 « HPPT 1 nc 2 










ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 
















NEXT ASSEMBLY/USED ON 




oj \' 

< -V 


> 


1 


Boa 


rd, Processed. 


300073 


1 


c 






2 


Ret 


ainer, Connector. Bottom. 


300589-001 


1 








3 
















4 


I.C 


SP380 


100347 


8 






U2. 3. 4. 5. 8. 9. 10. 11. 


5 


I.C 


75452 


101031 


12 






U1A.1B.6A.6B.12A.12B.13A. 
















13B.U16A.16B.17A.17B. 


6 


















7 


















8 


Dio 


de. 1N4003 


100127 


2 






CR1.2. 




9 


















10 


Cap 


acitor. 100V. .Oluf 


101042-103 


8 






C3. 4. 5. 6. 7. 8. 9. 10. 




11 


Cap 


acitor. .luf 


100364-104 


4 






Cll. 12. 13.14. 




12 


Cap 


acitor. 20V. 15uf 


101002-156 


2 






CI. 2. 




13 


Cap 


acitor. 6V. 56uf 


101001-566 


2 






C15.C16. 




14 


Res 


istor. 5%,%W. 75 


101156-750 


1 






Rl. 




15 


Res 


istor. " " IK 


" -102 


4 






R2.3.4.5. 




16 


















.17 


Pir 


, Wire Wrap 


100360-001 


7 






A,B,C,D,E,F,G 




18 


Con 


nector, Male. 50 pin. 


101036 


1 






J22. 




19 


Con 


nector, " 50 pin. 


101040-001 


1 






J21. 




20 


Con 


nector, Female. 50 pin. 


101037 


1 






J23. 




21 


Scr 


ew, Pan Head. 


100036-103 


2 






2-56 x 3/16" 




22 


Tub 


ing 5 Shrink. 


100185-002 


A/R 






Use on C15.C16. 




23 


Was 


her, Flat. 


100047-100 


2 






No. 2. 




24 


Art 


work, Master. 


300074 


Ref 










25 


Tes 


t Procedure. 


900000-000 


Ref 










26 


Wir 


e, Solid. 


100248-924 


A/R 






Jumper J2. From C to D. 




27 














Jumper J3. " E to F. 




28 














Jumper J4. " E to G. 




29 


















30 


Sen 


ematic. 


301180 


Ref 


A 








31 


Art 


work, Master. 


300074 


Ref 




























FO 


RM209 


(R.12/74) 

















TERMINATION VOLTAGE: INTERNAL. ATTENTION LINES; D-40/PERTEC NEGATIVE 


CODE 


D120 


VJ < 


< 


P^WAIMQCO MATERIAL LIST 


PART NUMBER 


REV. 


\ 






' 301179-001 


A 




it 

iU 
(Q 

:s 

D 

z 
1- 

flC 


r— < 
O 

1 

oi 

1— » 

t-H 

o 

CO 


titie ASSY. I/O CONNECTOR PWB. un n C , 


Disc. 


DATE 


3/20/7R cucft 1 nr1 








ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD/DELETE THE FOLLOWING:- 


301179-000 




A 




NEXT ASSEMBLY/USED ON 


NONE 


*^9 

Ul • » 

CC'W 

fcv* 


> 


















Use Process Board. 


300073 


esF 










Cut etch between U13B-6 














to J21-7. 




























Add wire from J21-7 to 














U3-9.10. 












L i * 




















Add wire from U3-14 to U3-6. 
































Add wire from U13B-1 to U3-7. 


























J 






Add wire from U13B-6 to U3-2. 














































.6 


I.C. 75451 


101139: 


2 






U7A.7B. Add. 




















26 


Wire, Solid. 


100248-924 


A/R 






Add. Jumper Jl from A to B. 
































































































i 
















■ 

























































































































B-212 











FORM 209 (R.1 2/74) 











RDY. GATED WITH WRITE CHECK. 
1INATI0N VOLTAGE: INTERNAL. ATTENTION LINES: POSITIVE. 


CODE 


TERI 


D120 




^ UU ,«, 


ANGCO MATERIAL LIST 


PART NUMBER 


REV. 






301179-002 


/I 


IHMOHAIfcO mm """ — ■'"■ 


a. 

UJ 
CD 

5 

Z 
H 

< 


C\J 

o 

o 

1 

CTi 

r-. 

i— i 

o 

CO 


TV 


r.E A! 


JSY. I/O CONNECTOR PWB. 


Disc 


7/17/75 SHFPT 1 np 1 






ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 




AND Al 


USE MATERIAL LIST 
)D/DELETE THE FOLLOWING :- 


301179-000 




A 




NEXT ASSEMBLY/USED ON 


301524-014 401524-009, 
juid^ ui4, 301500 _ 003 


li), • 


: — 




















Use 1 


'rocess Board 


300073-001 


Ref. 










Cut ( 


jtch between U13B-6 












1^ 

< i 
< 


V 
\ 




to j; 


!l-7. 






























Add \ 


/ire from 021-7 to 














U3-9 


.10. 




























__ 






Add \ 


dre from U3-14 to U3-6. 


































Add \ 


n're from U13B-1 to U3-7. 


































Add \ 


7ire from U13B-6 to U3-2. 


















































6 


i.e. 


75452 


101031-001 


2 






U7A.7B. Add. 






















26 


Wire 


, Solid. 


100248-924 


A/R 






Jumper Jl A to B. Add. 










































































































.„ 


■' 


























































































































































«_ B-?1 Q — 












FO 


^M 209 (F 


U2/74) 

















8 



'fH^BB"- 



t 

1 

i 



B 




PILOT RELEASE 



MFG RELEASE 



■CK./0 sin 



CR/0 5923 
CR/O 6142 



SWAGE 



+ 18 VDC (£) 



m INSERT AND TIGHTEN SCREW, ITEM 40, APPLYING 
^ 6 INCH LBS. OF TORQUE. 

[|] APPLY THERMAL JOINT GREASE ON BOTH SIDES OF MICA WASHER. 

H.VARK LATEST REV. LEVELS, APPROPRIATE DASH NO., 
AND SERIAL NO. 'WERE SHOWN., !2 HIGH CHARACTERS 
COLOR IBLACK PER WANGCO S?EC 100037. 
77% 




LAST USED 


DELETED 


Q4 




RGI 




VRI 




CRI 




C4 




R6 





PART NO 30M9S-XXX SEE M/L 



» 0h vATUABLE COM ' 



1ZZ 
2. ALL CAPAC 



■4^-H- 



-WrHr- 



: ■ !! VCnSIONO. 



TOR VALUES IN MIC R'^AH ADS. 



I. ALL RESISTOK VALUES IN OH\i S, I7..5 W. 
.07ES : UNLESS OTHERWISE SPECIFIED. 



NOTES UNLESS SPECIFIED 



1. TOLERANCES 

Mtt ANGULAR 

.XXX* ± 

2. BREAK ALL SHARP 

EDGES APPROX. .013 

3. MACH. SUfirACES 



7 



4. ALL DIMS IN INCHES. 



A I J' 



*t» 



a 



H: 



*M 



!&f W?f ' &?.% 



i>u 



. eL_T?_- j£ 



MOOFL N o. 



Ff-T 



NEXT ASSY 



6 



t 



¥ 



Wangco incorporated 



c 
C 



C 



r* 



ASSEMBLY, PV/B, 
iPiNDLE DRIVE REGULATOR 



saes 



D 



i ' 



r\ ; i r, o 



I i 



£ D 






|SHEET I 



lis 



B-215 



1 







COOE 






D120 

REV. 


> 

UJ 


10 


Hit 

^L^lLJ ini:c 


* NBC °. MA 


TERIAL LIST 


PART NUMBER 






. 301198-002 


3 , 


ASSY. PWB. 

SPINDLE DRIVE REGULATOR. 




cc 

Ui 

to 

5 

Z 

ec 
< 

a. 


CM 

o 

o 

1 

00 
Ci 

rH 

«— 1 
o 

CO 


Tl 


TLE 


F&T 
100/200TPI 

MfinFI „,'"„„.. r>ATF 


9/23/75 CUCCT 1 


of!_ 








ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 
















NEXT ASSEMBLY/USED ON 




ft 

4 

5 IN, 
OS 




1 


Boarc 


1, Processed. 


301197-001 


1 


A 






2 
















3 


Plate 


i, Transistor Mtg. 


300614-001 


1 










4 
















5 
















6 


Trans 


is tor. 


151004-001 


4 






Ql.2,3,4. 


7 




















8 


Regulator, Voltage, 5V 7805 


125006-005 


1 






RG1. 




9 


















10 


















11 


Diode 


J. 1N4003 


100127-001 








CR1. 




12 


Diode 


i, Zener 4.3V,1%.5M4.3CSI 


107040-009 








VR1. 




13 


















14 


Capac 


itor, Tant. 35V. luf 


101003-105 








C4. 




15 


Capac 


itor, Tant. 35V. 6.8uf 


-685 








CI. 




16 


Capac 


itor, Ceramic. .47uf 


101086-474 








C2. 




17 


Capac 


itor, " .luf 


-104 








C3. 




18 


Resis 


tor, 1%, 5W. 2 


142000-004 








R2.3 


■ 


19 


Res is 


tor, " " 45 


-019 








R6. 




20 


Resis 


tor, 5%, 3W. IK 


100068-102 








Rl. 




21 


Resis 


tor, 1%, 5W. 3 


142000-006 


2 






R4.5 




22 


















23 


















24 




- 














25 














. 




26 


















27 


Termi 


rial . 


101135-001 


5 






. . ~. 




28 


Rivet 


.,. Al, Univ. Hd. 


100429-001 


5 






.095 dia. x .156 Ig. 




29 














- 




30 


Insul 


a tor, Mica. 


100147-001 


4 






Use with item 6. 




31 


Insul 


ator, " 


100146-001 


1 






Use with item 8. 






32 


Therrr 


al Joint Grease. 


120100-001 


A/R 






Use with item 6 & 8. 












B-217 _ 











FORM 209 (R. 12/74) 





CODE 




D120 


> 

LU 

EC 


«Q 


1-J-,WANQCO MATFRIAI 1 1ST 


PART NUMBER 


REV % 


1 

Tl" 






301198-002 


B 




UJ 
CO 

Z> ! 
Z j 

H : 

< 

0. 


CM 

O 

O 

1 

CO 

cr> 

r-i 

o 

CO 


ASSY. PVIB. 
ri E SPINDLE DRIVE REGULATOR. 


F & T 

Mnnp, 100/200TPI 


9/23/75 s WPPT 2 


OF_L 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


MIN. 
REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




t- 
< 

Q 




33 


Washer, Nylon Shoulder. 


100063-013 


5 








34 














35 


Screw, Pan Hd. 


100036-206 


5 






4-40 X 3/8 lg. 


Q 

UJ 

> 

O 
DC 

Q- 
< 


36 


Standoff, Swage. 


147800-001 


5 






.250 dia x 3/16 lg. 


37 














38 


Cement. 


100303-004 


A/R 








39 
















40 


Printed Master. 


301196 


Ref 


A 








41 


Schematic. 


301198-000 


Ref 


D 








42 


* 














43 


Rework Instructions 


301406 


1 








































































































































































































































. 






































































































-"••■■ »'*?■" 
















B-218 











FORM 209 (R. 12/74) 



8 



A 



_.*v 



OPEN 
NOT USED 
& 015 



101) INSTALL CONNECTOR FARSIDE 
ORIENT A TRiANGLE AS SHOWN 

(pin 1) 



5. FOR SCHEMATIC REFERENCE SEE DWG 30I32I. 

[i] SOLDER HOLD DOWN WIRE, ITEM 1 1 3 ,T0 CASE OF CRYSTAL, ITEM 
102, AND TO PLATED HOLE AS INDICATED. 

[3] FOR JUMPER LOCATIONS SEE M/L . 

•V] COMPONENTS SHOWN IN PHANTOM ARE VARIABLE. 
SEE M/L FOR REQUIREMENTS. 

[7] MARK APPROPRIATE DASH NUMBER, S/N AND LATEST REVISION 
LETTER .12 HIGH CHARACTERS COLOR WHITE , PER WANGCO 
SPEC 100037. 

NOTES: UNLESS OTHERWISE SPECIFIED 



OPEN 
NOT USED 



IOmM ]KA|9,'ftl 



T 



OPEN 
NOT USED 




DEICRIPIION 



MFG HE LEASE 



"hhl 



m 



-^0)39 PL 
$\2\ AS R; 



VCES 
00 



THIS DHAWINC. CONTAIN! 
flOrRlCTARY INI* OHM AT ION Of 

WANGCO INC. 

AND MAY NOT. IN wnrn f On IN »A«T, 

M DOf I KATf D on OI1CI OSl D on 

USf O FOR MANUt ACTUM! Of ANY *AnT 

Disciosco Htm m wii mout tmi rnion 

IVSJTTC NMHMIMlONOf WANGCO INC. 



PART NUMBER 



■1320- XXX' ASSY, SEE TABULATED M/L 



NOT IS UNli S>. Ml 



I. 10LI HANC1S 



3. MACH. SURI'ACFS 

4. ALL DIMS IN INCMI.S. 



• 



PKAWN 
OIL'i:* 

Arm. 



tieUSLt 



I .'. 



WANGCO INCORPORATED 



ASSEUBLY.PW PC- 
DATA INTERFACE 
VF'O II 



D 
TifT" 

BEQ-D. 



iii^tt. 



D 



501320 



T~ B-219 



CHM.'I f (.-■ 
|y<iCT.''i Or 



1 ; 



CODE 



\Ji 



WANGCO 

NCOflPORATEO 



TITLE 



~r" SannMn'iK 



MATERIAL LIST 



PART NUMBER 



•301320-000 



D 



ASSEMBLY, PWB. 

OATA INTERFACE, VFO II 



DESCRIPTION 

T — - 1 



j PART NO. 

Ill ■ 'lllllll MlllMllllll . I I |.| 



unnF. SF&St. F& T date 9 / 4 / 75 SHEET _L OF L 

r 



rd, Processed, 




301319-001 



c 



NEXT ASSEMULY/USED ON 



I. 



9602 



100234-001 



I. 



7.4S00 



123023-001 



D25. 



A41. 



6 I. 



4024 



100344-001 



849. 



I. 



4044 



100345-001 



C49. 



3 I. 



8T20B 



I. 



74S74 



101024-001 



123023-001 



017. 



041. 



10 I. 



74LS00 



123029-001 



11 I. 



74S04 



123046-001 



12 I. 



74LS08 



123032-001 



D33. 



B17. 



B41,C25, 



13 I. 



74LS11 



123034-001 



A25. 



14 I. 



74LS32 



123035-001 



B25,C33. 



15 I. 



74LS74 



123036-001 



16 I. 



74S08 



123050-001 



B33,C17,C41 



A17 



17 I. 



78M05 



125005-005 



D51. 



20 Diode, Zener 



21 



1N5231B 



101058-006 



Dll. 



oo 



Capacitor, Mica 



33pf 



100243-330 



A48,D20. 



oacitor, Mica 



47pf 



•470 



B44. 



25 Capacitor, Mica 



510pf 



-511 



B54, 



26 



27 



28 CaDacitor, Poly, 



,0027uf 



100165-272 



29 Capacitor, Poly, 



0047uf 



-472 



D27. 



A52. 



30 Caoacitor, Poly. 



.Olul 



101042-103 



12 



A18,A26,A32,A40,C18,C26,D9, 



31 



D18,D26,D32,D40,D50. 



32 



Ca 



Dae i tor, 20v, 



2.2uf 



101002-225 



Capacitor, 6v, 



56uf 



FORM 209 (R.I 2/74) 



101001-566 
B-221 



046,048. 



03. 





WRITE " ° F WANGC0 POSITIONER 
' R M ' READ - PULSE 'D« 1562 KHz 




150C 


CODE 


D120 


\& i 





\M w t 

^Mb/ INC04 


NOCO MATERIAL L 1ST 


PART NUMBER 


REV. 


M j 






301320-101 


E^i 


lit 
03 

Z 

< 

a. 


t-H 

o 

1— » 
1 

CM 
CO 
i—» 


ti" 


ASSY PWB 
rLE DATA* INTERFACE, VFO. 


unne , 100 & 


200 TPI nATC 


9/5/75 SHPFT 1 


ofJL 








ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




AND ADI 


USE MATERIAL LIST 
) THE FOLLOWING :- 


301320-000 




D. 




NEXT ASSEMBLY/USED ON 




3 

5 ^ 




















101 


Connec 


;tor 


101040-002 








J20. 


102 


Crystc 


ll 


101059-002 








A5.5. 


& 

^ 


103 


Capaci 


"tor. 20pf. 


100243-200 








B46. 


105 


Tubinc 


U Thermofit 


100185-009 


A/R 






Use with Item 102 


106 


Capac 


tor. .0027uf 


101004-272 








A53. 


107 


Resis 


ior, 1%, %W. 6.34K 


100155-366 








D45. 






















112 


Wire, 


Solid Insulated. 


300648-001 


A/R 






Jumper A20 to A21. 


















Jumper B39 to B40. 


















Jumper B28 to B29. 


















Jumper A28 to A30. 


















Jumper D7 to D8. 


















Jumper D44 to D47. 


















Jumper B13 to B15. 


















Jumper A14 to B12. 






















113 


Wire, 


Solid 


100051-024 


A/R 






Hold Down Wire for Item 102 


















Jumper Al to A2 


















Gil to ci2 






























































































































. 






























































































Mn 






B-223 , 












FOI 


3M 209 (R.1 


2/74) 

















HrjTE . DF WANGCO POSITIONER 


CODE 


1500RPM. READ - NRZI ' C ' 1562 KHz 


D120 


i'- 


P 


"|l"\WANQCO UATPPIAI 1 1 S T 


PART NUMBER 


REV. 


1 

Tl 


JU 




• 301320-102 


^ 


***** INCOHPURATEO «— 


s 

z 

i 


o 

r— « 
1 

c 
r\I 
ro 
r— i 
o 

CO 


ASSY. PWB. 
rLE DATA INTERFACE, VF0. 


unnisl 100- & 200 TPI nATP 


9/5/75 « UCCT 1 nc l 




ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD THE FOLLOWING :- 


301320-000 




X5 




NEXT ASSEMBLY/USED ON 




a* 


















101 


Connector. 


101040-002 








J20. 


102 


Crystal 


101059-002 








A55. 


103 


Capacitor. 20pf 


100243-200 








B46. 


105 


Tubing, Thermofit 


100185-009 


A/R 






Use with Item 102 


106 


Capacitor. .0027uf 


101004-272 








A53. 


107 


Resistor, 1%, %VI. 6.34K 


100155-366 








D45. 




















112 


Wire, Solid Insulated. 


300648-001 


A/R 






Jumper A20 to A21. 
















Jumper B38 to B40. 
















Jumper B29 to B30. 
















Jumper A28 to A30. 
















Jumper D7 to D8. 
















Jumper D44 to D47. 
















Jumper B13 to B15. 
















Jumper A14 to B12. 




















113 


Wire, Solid 


100051-024 


A/R 






Hold Down Wire for Item 102 






















• 










Jumper Al to A2 
















Cll to C12 






















































































































































































. 


B-224 











FORM 209 (R.1 2/74) 





WRITE - NRZI 1562 KHz; 
1500RPM. Read - NRZI 'C WANGC0 POSITIONER 






CODE 




D120 


UI 


a 




anoco MATERIAL LIST 


PART NUMBER 


REV. 






301320-104 


^i 




lit 


S 
D 

z 

C 

' < 
a. 


o 

i— t 

o 

CM 

c 

CO 


Tl" 


ASSY. PWB. 
nE DATA INTERFACE, VFO 


mohp, 100 & 200 TPI nATF 


9/5/75 fiuc „ 1 


OF-L 








ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




AND 


USE MATERIAL LIST 
ADD THE FOLLOWING :- 


301320-000 




P 




NEXT ASSEMBLY/USED ON 




A. 

Ui «* 




















101 


Conn 


2Ctor 


101040-002 


1 






J20. 


102 


Crys 


tal. 


101059-002 


1 






A55. 


8£* 

gf\S 

< 1 


















103 


Capa 


:itor. 20pf 


100243-200 


1 






B46. 


















105 


Tubi 


ng, Thermofit 


100185-009 


A/R 






Use with Item 102 






106 


Capa< 


:itor. .0027uf 


101004-272 


1 






A53.. 




107 


Resi: 


itor, 1%, %W. 6.34K 


100155-366 


1 






D45. 












































































112 


Wire, 


Solid Insulated. 


300648-001 


A/R 






Jumper A19 to A20. 


















Jumper A28 to A29. 


















Jumper B38 to B40. 


















Jumper B29 to B30. 


















Jumper D7 to D8. 


















Jumper D44 to D47. 


















Jumper B13 to B15. 


















Jumper A14 to B12. 






















113 


Wire 


, Solid 


100051-024 


A/R 






Hold Down Wire for. Item 102 




































Jumper Al to A2 


















Cll to ci2 






















































































































B-225 












FOI 


=*M 209 (F 


*, 12/74) 

















1500RPM. W |j™ - NRZI 1588.5 KH Z . WANGCQ p0SITI0NER 


CODE 


D120 


> 

Li 

tc 

Ul 
09 

2 

Z 

(C 

< 


LO 

c 

I— 1 

o 

CM 


11"jWAIMGCO UATPPIAI 1 HT 


PART NUMBER 


REV. 


1. 

Til 


u — 




301320-105 






ASSY. PWB. 

DATA INTERFACE, VF0 100 & 2 no TPI 

HP - . MODEL 1UU & ^ UU ,K1 HATF 


9/5/75 shfpt DF_ _ 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 


o 

CO 




USE MATERIAL LIST 
AND ADD THE FOLLOWING: - 


301320-000 




r? 




NEXT ASSEMBLY/USED ON 




HHBMMM 
•— * 

/s 

Ul »■» 




101 


Connector 


101040-002 


1 






J20. 


102 


Crystal . 


101059-004 


1 






A55. 
















103 


Capacitor 20pf. 


100243-200 


1.. 






B46. 
















105 


Tubing, Thermofit 


100185-009 


_A/R 






Use with Item 102 


106 


Capacitor. .0027uf 


101004-272 


1. 






A53. 


107 


Resistor, 1%, %W. 6.34K 


100155-366 


1 






D45. 




































































112 


Wire, Solid Insulated. 


300648-001 


A/R 






Jumper A19 to A20. 
















Jumper A28 to A29. 
















Jumper B38 to B40. 
















Jumper B29 to B30. 






■- 










Jumper D7 to D8. 
















Jumper D44 to D47. 
















Jumper B13 to B15. 
















Jumper A14 to B12. 




















113 


Wire, Solid 


100051-024 1 


a/r1 






Hold Down Wire for Item 102 
































Jumper Al to A2 
















Cll to c'iZ 
























































































































m B-226 nmm 








__ 



FORM 209 (R.1 2/74) 





2400RPM; 


W J*!! E " NRZI WANGC0 POSITIONER 
READ - NRZI C 






CODE 




D120 


nr 


a 


to: 


ANGCO 

CIRPORATEO 

KSY. PWB. 

>ATA INTERFECE, VF0. 


MATERIAL LIST 


PART NUMBER 


REV. 


- oc 






301320-107 


Pi 




U) 
CD 

S 
3 

Z 
H 

< 

a. 


O' 

r-l 
1 

o 

CM 

no 
r-i 
o 
no 


Tl 


r 

TLE U 




Mnncl 100 & 200 TPI nATP 


9/5/75 cuc „ 1- 


OF_L 










ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




AND 


USE MATERIAL 
ADD THE FOLLOWING :- 


LIST. 


301320-000 




:d 




NEXT ASSEMBLY/USED ON 




S3 


' 


101 


Conn 


ictor. 


101040-002 


1 






J20. 


102 


Crys 


tal . 


101059-003 


1 






A55. 




































105 


Tubi 


ig, Thermofit 


IOOI85-OO9 


A/R 






Use with Item 102 


















107 


Resi 


>tor, 1%, %W. 4. 


12K 


100155-348 


1 






D45. 






112 


Wire 


, Solid Insulated. 


300648-001 


A/R 






Jumper A19 to A20. 


















Jumper A28 to A29. 


















Jumper B38 to B40. 


















Jumper B29 to B30. 


















Jumper D7 to D8. 


















Jumper D44 to D47. 


















Jumper B13 to B15. 


















Jumper A14 to B12. 






















.13 


Wire 


, Solid 


100051-024 


A/R 






Hold Down Wire for Item 102 




































Jumper Al to A2 


















Cll: to C12 


































































































































































































































R-997 _ 










FOF 


*M 209 (F 


U2/74) 



















«„~ „ W ?IT E " DF * WANGCO POSITIONER 


COOE 


2400 RPM. READ - NRZI 'C ««nouu tuoiiiuinlk 


D120 


■ii 


3 


1"|1WANGCO 44ATFRIAI II^T 


PART NUMBER 


REV. 


1 

Tl 







301320-109 


"&* 


■MkJ INCOHPOHAIIU 


c 

IU «* 
CO 

Z f 

< <■ 

a. 


1 

D 

O 

o 


ASSY. PWB. 
TIP DATA INTERFACE,. VF0. 


MnnPl 100 & 200 TPI nATF 


9/5/75 shppt 1 nc 1 






ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




USE MATERIAL LIST 
AND ADD THE FOLLOWING :- 


301320-000 




E> 




NEXT ASSEMBLY/USED ON 








101 


Connector 


101040-002 


1 






J20. 


102 


Crystal . 


101059-003 


1 






A55. 


107 


Resistor, 1%, m. 4.12K 


100155-343 


1 






D45. 


112 


Wire, Solid Insulated. 


300648-001 


A/R 






Jumper A20 to A21. 














Jumoer B38 to B40. 


105 


Tubinq, Thermofit 


10018 5-009 


A/R 






Jumoer B29 to B30. 




Use with Item 102 










Jumper A2S to A30. 


















Jumper D7 to D8, 
















Jumper D44 to D47. 
















Jumper B13 to B15. 
















Jumper A14 to B12. 




















113 


Wire, Solid 


100051-024 


A/R 






Hold Down Wire for Item 102 
















* 
















Jumper Al to A2 
















Cil to ci2 






■ • ■ 


































































































































































































































































B-228 











FORM 209 (R.1 2/74) 











WRITE DF 
00RPM.. READ - PULSE 'D' WANGC0 POSITIONER 


CODE 


24 


D120 


« 


fl 


\m: 


ANGCO MATERIAL LIST 


PART NUMBER 


REV. 






"301320-110 






c 

UJ 
CD 

2 

D 
Z 
H 

< 

a. 


o 

H 

o 

o 

CO 


IT 


rt.E 


ASSY. PWB; DATA INTERFACE 


» VF0 Mnnp, 100 & 200 TPI „ m 


9/5/75 SHEET X_ OF _L_ 








ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




AND 


USE MATERIAL LIST 
ADD THE FOLLOWING :- 


301320-000 




I> 




NEXT ASSEMBLY/USED ON 




UJ «l 

< "> 




101 


Conm 


;ctor 


101040-002 


1 






;l? n 


102 


Crys - 


tal. 


101059-003 


1 






A55. 


107 


Resi: 


stor, 1%, W. 4.12K 


100155-348 


1 






D45. 


1 


► 


112 


Wire 


, Solid Insulated. 


300648-001 


A/R 






Jumper A20 to A21. 
















Jumper B39 to B40. 
















Jumper B28 to B29. 
















Jumper A28 to A30. 




















Jumper D7 to D8. 


















Jumper D44 to D47. 


















Jumper B13 to B15. 


















JumDer A14 to B12. 




105 


Tubin< 


), Thermofit 


10018 §-009 


A/R 






Use with Item 102 




113 


Wire 


, Solid 


100051-024 


A/R 






Hold Down Wire for Item 102 




































Jumper Al to A2 


















Gil to ci2 








































































































































































































































































































• 


B-229 












FO» 


3M 209 (F 


U2/74) 

















WRITE - DF 




WANGCO POSITIONER 
2400RPM READ - UNDISCRIMINATED 


CODE 


D120 


S U 


^■^WANGCO MATFRUI IKT 


PART NUMBER 


REV. 


% 


ttl ^Z^^^-^LU^. 




301320-113 






PART NUMBER 

301320-113 


ASSY PWB 
T]TLE DATA* INTERFACE. VFO unnc , 100 & 200 TPI nATC 


1-15-76 1 1 

rhppt nc 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT.. 
REV.' 


REMARKS 




USE MATERIAL LIST 
AND ADD THE FOLLOWING:- 


301320-000 




E> 




NEXT ASSEMBLY/USED ON 




Ul > 


101 


Connector 


101040-002 


1 






J20. 


102 


Crystal 


101059-003 


1 






A55. 
































105 


Tubing, Thermofit 


10018 5- 009 


A/R 






Use with Item 102 
















107 


Resistor, 1%, hM 4.12K 


100155-348 


1 






D45. 




















112 


Jumper, Insulated 


300648-001 


8 






Jumper A21 to A20. 
















Jumper A28 to A30. 
















Jumper B37 to B40. 
















Jumper B29 to B28. 
















Jumper D7 to D8. 
















Jumper D44 to D47. 
















Jumper B13 to B15. 
















Jumper A14 to B12. 




















113 


Wire, Solid 


100051-024 


A/R 






Use with Item 102, A55. 
































Jumper Al to A2 
















Cll to C12 














• 










































































































































































B-230 """ 













WRITE - DF WANGCO POSITIONER 
00 RPM READ - PULSE 'D' 






CODE 


24 


D120 


f i 


j 


m: 


rANQCO MATERIAL LIST 


PART NUMBER 


REV. 






301320-116 


c 




QC 
IU 

ffi 

2 


10 

r— 1 

o 

:\l 

r-H 
CD 


ti" 


rLE A 


SSY. PWB. DATA INTERFACE.VF0 II unnci F&T 


DATE 


6-2-76 cucirr 1 


ofJL 








ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 




AND 


USE MATERIAL LIST 
ADD/DELETE THE FOLLOWING: 


301320-000 




D 




NEXT ASSEMBLY/USED ON 




uj «<■ 




















28 


Capa 


citor, Poly .0027uf 


100165-272 


1 






D27 Delete 


28 


Capa 


citor, Poly .0056uf 


101004-562 


1 






D27 Add. 


UJ "=& 
> i 

OC *< 

S:<3Q 

< *i 


































101 


Conn 


ector 


101040-002 


1 






J 20 Add. 


102 


Crys 


tal 


101059-003 


1 






A55 Add. 






107 


Resi 


stor, 1%,%W 4.12K 


100155-348 


1 






D45 Add. 




112 


Jump 


ar, Insulated 


300648-001 


10 






Jumper A20 to A21 Add. 


















Jumper B39 to B40 Add. 


















Jumper B28 to B29 Add. 


















Jumper A28 to A30 Add. 


















Jumper D7 to D8 Add. 


















Jumper D44 to D47 Add. 


















Jumper B13 to 815 Add. 


















Jumper A14 to B12 Add. 


















Jumper Al to A2 Add. 


















Jumper cil to ci2 Add. 






















105 


Tub in 


g, Thermofit 


100185-009 


A/R 






Use with Item 102 








































113 


Wire 


, Solid 


100051-024 


A/R 






Hold Down Wire for Item 102 
































































































































































■ 












B-231 












er\i 


311 1AA 1 


r% « +%1im\ 

















WRITE - DF 




.z nn DDM WANGCO POSITIONER 
lbUO RPM READ . puLSE , D , 144Q KHz 


CODE 


D120 


1 t 





-m-^-) WANGCO MATERIAL IUT 


PART NUMBER 


REV. 


1 


.„„ 




301320-117 


s> 




c 

UJ 

n 

S 
3 
Z < 

»- 

<r 

< 

a. 


i— i 

rH 

o 
m 


ASSY. PWB. 
TmF DATA' INTERFACE, VFO unnei 100 & 200TPI n .„ 


7-12-76 ttM „ 1 nc 1 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV.j REV. 


REMARKS 


o 




USE MATERIAL LIST 
AND ADD THE FOLLOWING: - 


301320-000 




D 




NEXT ASSEMBLY/USED ON 




< > 


















101 


Connector 


101040-002 


1 






J20. 


102 


Crystal 


101059-008 


1 






A55. 


o c 

a. <:>«. 

a. » 




103 


Capacitor 20pf 


100243-200 


1 






B46. 


105 


Tubing, Thermofit 


100185-009 


A/R 






Use with Item 102 


106 


Capacitor .0027uf 


101004-272 


1 






A53. 


107 


Resistor, 1%,%W 6.34K 


100155-366 


1 






D45. 


■■MM 


































































112 


Wire, Solid Insulated 


300648-001 


A/R 






Jumper A20 to A21 
















11 B39 to B40 
















B28 to B29 
















" A28 to A30 
















D7 to D8 
















D44 to D47 
















" B13 to B15 
















" A14 to B12 
















Al to A2 
















Cll to C12 




















113 


Wire, Solid 


100051-024 


A/R 






Hold Down Wire for Item 102 
















































i 






































































































• 


B-232 











FORM 209 (R.1 2/74) 







ic 



1 .Hj 

Z : 



i 

'■:";| £ ; 



B 



i 



2 



Q—i 




rt 



CRjO 7&t& 



\3Ci'5e4~~] 



CHK, OATf j A?F«OVtl 



SE3^ 



3)REF 



SCALE: NONE 



[§3 4PPiX THERMAL GREA3B OTEM )3l) TO BGTH SiDEg 
OF M/CA WA&H£RyTE/VU37)* 

4-. FOR SCHEMATIC REF DWG SFE 301585. 

r^COMPO/UEA/r^ OOTUKtEO W/TH SOUD L/AJE^ AR£ 
VARIABLE CGM&DA/eAirS, 

[i] R£4 tiro fig ft8,RS7£R88 ARE AJcT 0£££>. 

FTj/VfASK APPROPRIATE DAZH KlVMBER , S/AJ 

AND LATEST REVISION LETTER ,12 HIGH WHITE 
CHARACTERS PER WANGCQ SPEC 100037. 

NOTES: UNLESS OTHERWISE SPECIFIED 



raomirTARv i«iso«*«atiom o* 
WANGCO INC. 

UBKAy NOT. IN »VHOlE C* :N ?*3T. 

M DUPLICATED OB OMC1.CEEO O* 

MCO POK MAKUf ACTUHf O* AN> P*RT 

OlSClOUDMtftCIN *fiT>-OUT TKS MMOft 

miTTIN PEHMISflON OF WWMCO INC. 



PART NUMBER 30/584 -XXX AS3Y,SEE TABULATED M/L 



FORM 388 • 

8 



NOTES UNLESS SPECIFIC 



1 TOLERANCES 



BREAK ALL SHARP 
EDGES APPROX 010 



2 

3 MACH SURFACES 



4 ALL DIMS IN INCHES 



DRAWN j,j^_ (fl&frtUl V/^?77 



"*■ *■ \J l^^^l \$/r?/7? 



MAIiSl&k 



mm 



F & T 



flfi&TJMSX 



WAISIGCO 



PERKIN ELMER DATA 3VSTEMK 



ASSY , FW8- 
5ERV0 AMPLIFIER VL 



""EST 
120 

"CTY. 
BSQD. 



& NOTED 



This (MArttnc WEIGHT 



.SIZfi. 



D 






F« 



tssrrr *v of 



























)120 1 


> 

Hi 


k 


TITLE 


h/ANGCO 

CORPORATEO 

ASSY. PWB 
SERVO AMPLIFIER 


MATERIAL LIST 


PART NUMBER 


REV. | 






301584-001 


Fl 




CC 

UJ 
CO 

2 

D 
Z 
1- 

< 

a. 


O 

O 

1 

co 
to 

o 

CO 


lOOTPI 

~III MnnPi F&T 


r>ATF 


2-20-76 RHPCT 1 


OF— L 








ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 


- 














NEXT ASSEMBLY/USED ON 








1 


Boa 


rd Processed 


301583-001 


1 


c 






2 
















3 


Hea 


t Sink 


300135-002 


2 








|l 1 


4 
















5 
















6 


IC 


LM308 


125009-001 


1 






U17 


7 


IC 


311 


101022-001 


3 






1)18,20,21 






8 


IC 


1458 


101026-001 


5 






U2, 6. 8. 19, 22 




9 


IC 


1458 


101026-002 


2 






Ul,7 




10 


IC 


5020 


101029-003 


4 






U3,4,5,9 




11 


IC 


7426 


101011-001 


1 






U14 




12 


IC 


75452 


101031-001 


4 






U12.13.15.16 




13 


















14 


















15 


Tra 


nslstor 


MPS-U51 


100083-001 


1 






Q7 




16 


Tra 


nsistor 


2N2222A 


101052-001 


3 






Q2.6.8 




17 


Tra 


nsistor 


2N2907A 


101053-001 


2 






Q3.9 




18 


Tra 


nslstor 


EP2179 


151003-001 


1 






Q5 


V 


19 


Tra 


nsistor 


EP2180 


151004-001 


1 






Q4 




20 


















21 


















22 


D1o 


de 1N5317 


101034-001 


8 






CR1, 2, 5, 6,7,8, 9, 10 




23 


















24 


Dio 


de, Zener 


1N5235 


101058-010 


1 






VR2 




25 


Dio 


de, Zener 10V + 2% 


107041-003 


1 






VR1 




26 



















27 


SCR 


2N5060 


161000-001 


1 






SCR1 


28 


















29 


















30 


















31 


Capa 


citor, Mica 


lOpf 


100243-100 


1 






C43 




32 


















33 
















FORM 209 


(R.12/74) 


■■■-- ■-- - ■ •■■ 




— -•— - 










F"' 

























D120 

REV. 


1> 


< 


■»"m^ WANGCO 

VJ^MbJ INCORPORATED 

ASSY. PWB 
titie SERVO AMPLIFIER 


MA 


TERIAL LIST 


PART NUMBER 






301584-001 


F. 


- Ill 




<r 

UJ 
00 

z 

< 

a. 


o 

o 

1 

00 
IT) 
rH 
O 
CO 


lOOTPI 

MnnPi F&T hatp 


2-20-76 shppt _ 2 of _JL 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




UI 

Q 




34 


Capacitor, M1ca 


20pf 


100243-200 


1 






C38 


35 


Capacitor, M1ca 


62pf 


100243-620 


1 






C50 


36 


Capacitor, M1ca 


lOOpf 


-101 


8 






C24, 25, 26, 27, 28, 34, 39, 41 


a 

UJ 

> 

o 
cc 

< 


37 














38 


Capacitor, Mica 


330pf 


-331 


2 






C37.49 


39 














40 


Capacitor, Poly, 


.0047uf 


101004-472 


1 






C33 






41 


Capacitor, Poly, 


.OOluf 


101005-102 


3 






C22,44,46 




42 


Capacitor, Ceramic, 


.Oluf 


101042-103 


24 






C2, 3,4, 5, 6, 7, 8, 9, 10, 13, 14, 
















15,16,17,18,19,20,21,23,51, 
















52,53,54,55 




."■ 
















43 
















44 


Capacitor, 1% 


.Oluf 


102701-103 


5 






C29,30, 31, 32,42 




45 
















46 
















47 


Capacitor, Ceramic 


.luf 


101086-104 


1 






C47 




48 


Capacitor, Ceramic 


.33uf 


101086-334 


1 






C40 


i. 


49 
















56 


Capacitor, Tant. 


6.8uf 


101003-685 


2 






C35,36 


- 


51 


Capacitor, Tant. 


15uf 


101002-156 


3 






CI, 11, 12 




52 


Capacitor, Tant. 


180uf 


102761-187 


1 






C45 




53 
















54 
















55 
















56 
















57 
















58 
















59 
















60 
















61 
















62 
















63 




B-236 











FORM 209 (R.1 2/74) 



























Tii^ 




k 


TO 

TITLE 


WANGCO 

INCORPORATED 

ASSY. PWB 

SERVO AMPLIFIER - 


MA 


TIE RIAL LIST 


PART NUMBER 


REV. 






301584-001 


F 


III 




LU 
CO 

z 
1- 

< 

0. 


o 

CD 
1 

CO 

o 

CO 


lOOTPI 

COT 

Mnnci rou nATF 


2-20-76 3 5 




ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 
















NEXT ASSEMBLY/USED ON 




Ul 

< 

Q 




64 


Re; 


slstor, Var. 


5K 


100163-502 


1 






R126 


65 


Re: 


slstor, Var. 


10K 


100163-103 


4 






R49,53,127,130 


66 


Re 


slstor, Var. 


10K 


138000-103 


1 






R96 


Q 

UJ 

> 

O 

OC 

0. 
Ol 

< 


67 
















68 


Re 


slstor, 5%, 3W 


0.1 


101084-001 


1 






R129 


69 


Re 


slstor, 5%, 3W 


100 


101084-005 


1 






R125 


70 




















71 


Re 


slstor, 5%, W 


10 


101156-100 


3 






R55,56,109 




72 


Re 


slstor, " " 


51 


-510 


1 






R101 




73 


Re 


slstor, " " 


100 


-101 


2 






R46.92 




74 
















i' 


75 


Re 


slstor, 5% 9 %W 


IK 


101156-102 


10 






R3, 43, 44, 45,82, 83,84, 86, 99, 


















104 




76 


Re 


sistor, 5%, %W 


2.2K 


101156-222 


1 






R17 




77 


Re 


slstor, 5%, %W 


1.5K 


101156-152 


11 






R12, 29, 63, 69,74,79, 114, 117, 




■ • 














121,123,128 




78 


Re 


slstor, 5%,%W 


1.8K 


101156-182 


2 






R94.124 




79 


Re 


>1stor, " " 


2K 


-202 


1 






R80 


V 


80 


Re 


slstor, " " 


3K 


-302 


2 






R15.95 




81 


Re 


n'stor, " " 


4.7K 


-472 


2 






Rll,89 




82 


Re 


ilstor, " " 


5. IK 


-512 


2 






R54,59 




83 


Re 


>1stor, " " 


6.2K 


-622 


2 






R75.115 




84 


Re 


slstor, " " 


7.5K 


-752 


14 






Rl, 2, 13, 23, 24, 33, 48, 51, 57, 


















65,66,67,71,72 




85 


Re 


slstor, 5%,%W 


10K 


101156-103 


2 






R91.107 




86 


Re 


sistor, " " 


12K 


-123 


1 






R10 




87 


Re 


slstor, " " 


20K 


-203 


2 






R76.116 




88 


Re 


jilstor, " " 


22K 


-223 


1 






R9 




89 


Re 


silstor, " " 


36K 


-363 


2 






R81.85 




90 


Re 


«; 1s tor, " " 


75K 


-753 


1 






R73 




91 


Re 


slstor, " " 


91K 


-913 


1 






R68 




92 


Re 


slstor, " " 


100K 


-104 


3 






R90,93,105 




93 
















— 


FOI 


3M20 


9(R.12/74) 


■—-- ™ 








•■- 





--— 


- r - 

























U12U * 




< 


Y\"| WANGCD 

VjLjVLJ INCORPORATED 

ASSY. PWB 
title SERVO AMPLIFIER - 


MATERIAL LI 


ST 


PART NUMBER 


REV. 






301584-001 


F= 


III 


_ MODEL _ 




X < 

ID 
ffi ' 

fi 

Si < 


1 

30 

r> 

— 1 


lOOTPI 


2-20-76 SWPCT 4 


OF_l 


ITEM 
NO. 


DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 














NEXT ASSEMBLY/USED ON 




1U 

Q 




94 


Resistor, 5% ? %W 


300K 


101156-304 


2 






R5,32 


95 


Resistor, " " 


510K 


-514 


2 






R52,97 


96 


Resistor, " " 


1M 


-105 


3 






R50,113,131 


Q 

UJ 

> 

O 

DC 

a. 
a. 
< 


97 


Resistor, " " 


lOMeg 


-106 


1 






R98 


98 














99 














100 


Resistor, 1%, %W 


1.0K 


100155-289 


1 






R40 






101 


Resistor, " " 


2. OK 


-318 


4 






R18,22,26,28 




102 
















■103 


Resistor, " " 


3.92K 


-346 


1 






R119 




104 


Resistor, " H 


4.99K 


-356 


2 






R25,27 




105 


Resistor, " " 


5.49K 


-360K 


1 






R4 




106 


Resistor, " " 


9.09K 


-381 


1 






R38 




107 


Resistor, " " 


10K 


-385 


4 






R30,34,36,120 




108 


Resistor, " " 


12. IK 


-393 


1 






R118 




109 


Resistor, " " 


14K 


-399 


1 






R122 




110 


Resistor, " " 


16. 9K 


-407 


1 






R78 




111 


Resistor, " " . 


18. 2K 


-410 


2 






R37,39 


% 


112 


Resistor, " " 


100K 


-481 


3 






R61,64,41 




113 
















114 


Resistor, " " 


261K 


-521 


1 






R77 




115 


Resistor, " " 


280K 


-524 


1 






R42 




116 
















117 


Resistor, 0.1%, 1/8W 


4.99K 


142006-356 


5 






R14,16,19,31,70 




118 


Resistor, " " 


10K 


-385 


2 






R58,60 




119 
















120 
















121 
















122 
















123 
















124 
















125 
















126 


- 


R-93R _. 











FORM 209 (R. 12/74) 



JgpfT. 









\,\JUt. 




D120 


Is 


k 


YYI WA 


IMGCO ^. 


TERIAL LIST 


PART NUMBER 


REV. 


1 c 






301584-001 


F 




;y. pwb 

,v0 amplifier - iii 




UJ 
CD 

2 

i 

2 


r-t 
CD 

O 

**• 
CO 
JO 
i-H 

s 


Tl 


ASS 

TLE _£ER 


lOOTPI 

unnFi F^T 


r>ATF 


2-20-76 rmpct 5 ob 5 










ITEM 
NO. 




DESCRIPTION 


PART NO. 


REQD 


REV. 


ACT. 
REV. 


REMARKS 
















NEXT ASSEMBLY/USED ON 




UJ 

1- 
< 

Q 




127 


Conne: 


tor, 6 Pin 


100247-013 


1 






J15 


128 
















129 


P1n, Wire Wrap 


100360-001 


15 






TPl.2,3, 4,5,6,7 ,8.9 


Q 

UJ 

> 

O 
QC 

a. 
a. 
< 


















Jumper Pts A,B,K,L,M,N 


130 
















131 


Grease 


, Silicone 


120100-001 


A/R 








132 


Extrac 


tor, Card 


100354-001 


1 












133 


Screw, 


Pan Head 


100036- 208 


4 






4-40 x 1/2" 




134 


Washer 


, Flat 


100047-200 


4 






No. 4 




.135 


Washer 


, Spring Lock 


100042-200 


4 






No. 4 




136 


Washer 


, Nylon, Shoulder 


100063- 014 


2 










137 


Insula 


tor, M1ca 


100147-001 


2 






Use with Q4 & Q5 




138 


Nut, H 


ex 


100043-200 


4 






4-40 




139 


Spacer 




100093-026 


2 










140 


Wire, 


Jumper 22GA 


100051-022 


A/R 






Jumper C to D 


















J to H 




141 




















Prlnte 


i Master 


301582 


Ref 


A 










Schema 


tic 


301585 


Ref 


n 










Test S 


3ec1f1 cation 


900153 


Ref 












Test P 


rocedure 


900154 


Ref 




















































































































































































































B-239 mmm 






I 


,., 


FOf 


=»M 209 (R.1 
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achines. A group of 1 1 illustrations contain exploded views of separate sections of the disc 

each illustration is followed by a list of the parts shown on that illustration. The parts 
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Figure D-1. 100/200 TPI Top Load Disc Drive Assy. - Overall View 
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Figure D-2. 100/200 TPI Front Load Disc Drive Assy. - Overall View 



D-4 



WAN-1 108/1-001 




Figure D-3. 100/200 TPI Disc Drive Major Assemblies - Top View 
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IPB 100/200 TPI MAJOR ASSEMBLIES -TOP VIEW 
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Figure D-4. 100/200 TPI Disc Drive Positioner Assy. 
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Figure D-5. 100/200 TPI Disc Drive - Bottom View 
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Figure D-6. 100/200 TPI Disc Drive Spindle Area - Detailed View 
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Figure D-7. 100/200 TPI Disc Drive Operator Control Panel 
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Figure D-8. 100/200 TPI (F) Fixed Disc Cover 
Assy. — Detailed View 
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Figure D-10. 100/200 TPI (T) Fixed Disc Cover/Shroud - Detailed View 



D-26 



IPB LIST - 100/200 TPI DISC DRIVES - TOP LOAD FIXED 
DISC COVER AND SHROUD AREA - DETAILED VIEW 































SHEET 1 OF 


2 




// 


1 PART NO. / 




QTY. 


lllilllllllll 


u. 


1— 


III 


71 l£l 1 1 1 1 1 1 1 1 1 




CO 


lo 


ITEM fc/frfe 


%& DESCRIPTION 


FIGURE 


CO 

LU 


CO 

III 


fj/#P/ 


flllllllll 




at 

CO 


E 
111 

CO 


• 1 


X 


X 




1 


2 





3 


5 





3 


2 


7 




Assembly, Fixed Disc Cover 


D-10,11 




1 


•2 


X 


X 


* 


\ 


2 





3 


4 


— 








1 




Assembly, Shroud (2200 BPI) 


D-10 




1 






X 




1 


1 


3 


8 


9 










2 




Assembly, Shroud (4400 BPI) 






1 


3 


X 


X 




1 





3 


8 


8 










1 




Assembly, Solenoid 






2 


4 


X 


X 




1 





6 





6 










1 




Assembly, Transducer 


D-10 




1 


5 
6 
7 
8 
9 
10 


X 


X 




I 





2 


2 


3 










1 




Assembly, Brush 


D-8,10 




1 
















* 


* 


* 


* 


* 


* 


COMPONENT PARTS* ***** 








11 


X 


X 




3 





1 


2 


1 


8 


— 








1 


Cover, Brush Access 


D-10 




1 


12 


X 


X 




3 








2 


3 













1 


Actuator, Switch 






1 


13 X 


X 




1 


4 


4 





















Ring, Retainer 






1 


14 


X 


X 




3 








2 


5 


6 










1 


Block, Transducer Mounting 


D-10 




1 


15 


X 


X 




3 











4 


4 










1 


Shaft, Brush 


D-8,10 




1 


16 


X 


X 




1 





1 


1 


2 


1 










1 


Pin, Hitch 






1 


17 


X 


X 




1 





1 


1 


2 


5 










1 


Bearing, Thrust 






1 


18 


X 


X 




1 








1 


3 


2 










F 


Ring, Retaining 






1 


19 


X 


X 




1 





1 





9 


5 










1 


Brush, Disc, Top 






2 




X 


X 




1 





1 





9 


5 










1 


Brush, Disc,, Bottom 


D-8,10 




2 


20 


X 


X 




1 





1 


1 


6 


7 










1 


Connector, Housing 


D-10 




1 


21 


X 


X 




3 








2 


5 


1 










1 


Cover, Access 






1 


22 


X 


X 




1 





1 


1 


5 


9 










Clip, Spring 






4 


23 


X 


X 




1 








1 


2 


7 










Diode, 1 N4003 






2 


24 
25 
26 


X 


X 




3 








9 


6 


1 










1 


Latch, Solenoid 






2 




































27 




































28 




































29 
















# 


* 


* 


* 


* 


* 


ATTACHING HARDWARE * ***** 








30 


X 


X 




1 











7 


4 




2 





i 


Screw, Soc F H, 82°CS, 4-40x1/4 






2 


31 


X 


X 




1 


4 


5 








2 




2 





7 


Screw, Soc.Hd Cap,Self- Locking, 4-40x7/16 






2 


32 


X 


X 




1 











4 


9 




3 





2 


Screw, Set, Soc Hd, Cup Pt, 6-32x1/8 
Screw, Phillips FH, 82°CS, 6-32x3/16 






2 


33 


X 


X 




1 











4 





— 


3 





3 






2 


34 


X 


X 




1 











3 


6 




3 





5 


Screw, Pan Hd, 6-32x5/16 






3 


35 


X 


X 




1 











3 


6 




3 





8 


Screw, Pan Hd, 6-32x1/2 






1 


36 


X 


X 




1 











4 


2 




3 








Washer, Split Lock, No. 6 






7 


37 


X 


X 




1 











4 


7 




3 








Washer, Flat, No. 6 






3 


38 


X 


X 




1 








2 


5 


1 




3 








Washer, Flat, No. 6, Reduced OD 






5 


39 


X 


X 




1 











4 


3 




3 








Nut, Hex, 6-32 


D-10 




1 



D-27 



IPB LIST - 100/200 TPI DISC DRIVES - TOP LOAD FIXED 
DISC COVER AND SHROUD AREA - DETAILED VIEW 



SHEET 2 OF 2 




DESCRIPTION 



X 



X 



41 
42 
43 
44 
45 



Nut, Speed, U-Type, 6-32 



QTY. 



FIGURE 



D-10 



D-10 



to 

CO 

UJ 

£ 

UJ 

to 



CO 



DC 
UJ 
CO 



D-28 



WAN-1163/1-001 




VIEW A 



Figure D-1 1. 100/200 TPI (T) Door Mechanism and Trim - General View 
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Disc Drive - Special Tools 



PWB EXTENDER BOARD 

Used to extend the DIB, CIB, DCB, SLB, and 

SVA printed wiring boards (location J1 

through J5) for troubleshooting purposes. An 

extender cable for the SVA board may be 

necessary. 

WANGCO P/N 300034-001 
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SVA PWB EXTENDER CABLE 

Usually needed to connect P15 to J15 for 

operation when the SVA printed wiring 

board (SVA-J5) is mounted on an extender 

card. 

WANGCO P/N 300789-001 
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PRB PWB EXTENDER BOARD 

Used to extend the Power Regulator Board 
(J6) for troubleshooting purposes. This 
extender board is not used on Series SF 
or ST. 
WANGCO P/N 300403-001 
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Dfcc Drive - Special Tools 



DEB PWB EXTENDER BOARD 

Used to extend the Data Electronics Board 
(J7) for troubleshooting purposes. A head 
extender cable is also necessary to read or 
write. 

WANGCOP/N: Series F or T 300145-001 
Series SF or ST 301705-001 



fl/t?efiS 



fo ££ 



rv* 




HEAD EXTENDER CABLE 

Needed to connect the DEB to the PWB 

extender to be able to write or read when 

the Data Electronics Board (DEB-J7) is 

mounted on an extender card. Also necessary 

when the Write current is to be checked/ 

adjusted. 

WANGCOP/N 101183-001 




CURRENT PROBE 

Used to perform the Write current check/ 
adjustment. To use the current probe, a 
DEB PWB Extender Board, a head extender 
cable, a cartridge, and the ability to write 
to the cartridge are necessary. 
Tektronix Model P6021 (or equivalent) 
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Disc Drive - Special Tools 



R/W HEAD TORQUE WRENCH 

The torque wrench is necessary to insure 
that only 6 inch-pounds of torque is applied 
to the two screws on each head clamp. Over 
or under tightening can contribute to Read/ 
Write problems. 
WANGCO P/N T00425 
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SPINDLE PHASING HARNESS 

The spindle phasing harness is only used on 
brushless spindle motors to insure that the 
interrupter cup is correctly adjusted in 
phase with the spindle shaft and the LED's 
on the Commutator PWB. This tool is nec- 
essary whenever the interrupter cup on the 
bottom of the spindle motor is removed and 
replaced or if the commutator PWB is re- 
placed. This harness supplied with all re- 
placement Commutator PWB's (ref. Com- 
mutator PWB Replacement Kit 3013y4-UU1). 
WANGCO P/N 301396 
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CABLE EXTRACTOR 

Used to remove the 3M ribbon connector on 
the DIB and the I/O PWB on the F and T 
Series and the DIB and Electronic Inter- 
connect Board on the SF and ST Series. 
Proper use of the cable extractor insures 
that the cable connectors will not be damaged. 
3M, Inc. P/N 3438 
WANGCO P/N 108200 
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CARTRIDGE FRONT LOAD 

This blank cartridge of the IBM 2315-type 
can be used on either Series F or SF, 2200 
BPI only. The customer specifies the number 
of sectors in the part number (XX). 
WANGCO P/N 100442-OXX 




CARTRIDGE, TOP LOAD 

This blank cartridge of the IBM 5440-type 
can be used on either Series T or ST, 2200 
BPI only. It comes with .080-inch sector 
slots and the customer specifies the number 
of sectors in the part number (XX). 
WANGCO P/N 100443-OXX (2200 BPI) 
WANGCO P/N 100444-OXX (4400 BPI) 




ALIGNMENT CARTRIDGE 

The alignment cartridge contains pre-recorded 
data which is necessary to perform the read/ 
write head alignment and index alignment. 
The field engineer must also be able to access 
to a specific alignment track recorded on the 
alignment cartridge and to select a particular 
read/write head. 
WANGCO P/N Alignment Cartridge 

Tri-Bit Type, 2200 BPI 

Series F and SF - 301488-001 

Series T and ST - 301488-002 

CAT-EYE Type, 2200 BPI 
(Customer request only) 
Series F and SF - 300805-001 
Series T and ST - 300807-001 
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FIELD EXERCISER BOARD 

An economical off-line test device that allows 
the field engineer to perform one-track and 
multi-track seeks, alternate-from-zero seeks, 
and R/W head selection. The exerciser board 
can be used, within limitations, for off-line 
trouble diagnosis of the positioning servo 
electronics and for all alignment and cali- 
bration procedures except for write current 
adjustment and the data separator check. 
WANGCOP/N: Series F and T 300382 




FRONT LOAD TEST HUB 

A service aid to be used by qualified field 
engineers for adjustment/troubleshooting pro- 
cedures. May be used on Series F and SF. 
(XX = number of sectors). 
WANGCO P/N 101179-OXX 




TOP LOAD TEST HUB 

A service aid to be used by qualified field 
engineers for adjustment/troubleshooting pro- 
cedures. May be used on Series T and ST. 
(XX = number of sectors). 
WANGCO P/N 101180-OXX 
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